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1.0 EXECUTIVE SUMM ARY

Department of Energy Order 435.1, Radioactive Waste Management, requires that certain
Performance Objectives be met over a1,000-year post-closure period, in order to protect the
public, environment, and workers. This objective is realized by specific requirements
designed to minimize radionuclide transport from the disposal facilities. The requirement to
achieve long-term stability, minimize subsidence, and minimize the need for long-term
maintenance for long-term cover systems is one such requirement.

Engineered Trench #1 (ET) is alow-level radioactive waste disposal trench located in
E-Area, Savannah River Site. Thefirst phase of the ET has been constructed and steel B-25
waste containers are currently being placed. Thisfiscal year, and over the next two fiscal
years, TTP SR11SS29, will usethe ET as a case study to evaluate long-term waste
stabilization design for long-term cover systems. The case study will include:

* Finite element modeling of waste container (B-25) behavior
» Corrosion study to evaluate B-25 long-term structural stability

» Cost evaluation and impact on long-term maintenance for stabilization methods
modeled

* Risk-based evaluation of the structural finite element model results by integration
with the Performance Assessment

* Production of a generic, risk-based design methodology for evaluating and
selecting physical stabilization options for long-term cover systems

This report summarizes parameters to be incorporated in the finite element model, and
includes some parameters related to the corrosion study. Parametersinclude ET
configuration, soil, container, waste, seismic, and climate characteristics. Information related
to the currently planned stabilization method (dynamic compaction) isincluded, asis
information related to a potential new disposal method, the use of soft-sided bags rather than
B-25s.

Page 1 of 298



WSRC-TR-2001-00323

This page intentionally left blank.

Page 2 of 298



WSRC-TR-2001-00323

2.0 INTRODUCTION

2.1 BACKGROUND

A May 2001 report by the U.S. Department of Energy (DOE) Office of Inspector General
estimates the DOE has disposed nearly 69 million ft> (1.95 million m®) of low-level

radioactive waste at its facilities (DOE, 2001). To put thisin perspective, 3.5 million ft®

(100,000 m°®) is similar in volume to a 7-story building covering the area of afootball field

(DOE, 1998). So, the nearly 69 million ft*(1.95 million m®) disposed to date is about the

volume of 20 football-field-size, 7-story buildings. Over the next 70 years, DOE plansto

dispose an additional 358 million ft® (10.14 million m®), avolume roughly equivalent to

102 football-field-size, 7-story buildings. Most of this material will be generated over the

next two decades as part of DOE’s environmental restoration activities (DOE, 1998).
According to DOE Orders 5820.2A and 435.1, the preferred locations for disposing low-level
materials (in order of priority) are: at the site of origin, at other DOE sites (i.e., Nevada Test
Site or Hanford Site), and at commercial facilities (DOE, 2001).

The limited availability of disposal alternatives is the principal factor influencing DOE
decisions about the treatment, storage, and disposal of the low-level and mixed wastes from
its 20 major waste-generating sites. Four of DOE’s six disposal sites — Idaho National
Engineering and Environmental Laboratory; Los Alamos National Laboratory, New Mexico;
Oak Ridge Reservation, Tennessee; and Savannah River Site (SRS), South Carolina — are
restricted to disposing almost exclusively of their own low-level wastes (and no mixed
wastes) because of limits on their remaining disposal capacity and/or unfavorable site
conditions, such as proximity to groundwater or relatively wet climates. The two other
disposal sites — the Hanford Site in Washington State and the Nevada Test Site — have
relatively dry climates and enough capacity to dispose of nearly all the low-level and mixed
wastes generated at DOE’s nuclear facilities nationwide (GAO, 2000). A summary of the
various DOE waste-generating and disposal sites is presented in Section 3.0.

The Savannah River Site (SRS) is a DOE facility that was set aside in 1950 as a controlled
area for production of nuclear materials for national defense. The DOE and its contractors
are responsible for the operation of the SRS. Westinghouse Savannah River Company
(WSRC) currently manages and operates the site. SRS and other DOE sites use shallow land
burial facilities (i.e., trenches) to dispose some low-level radioactive waste.

DOE Order 435.1 (DOE, 1999), Radioactive Waste Management, and its companion manual
and guidance require that certain Performance Objectives be met over a 1,000 year post-
closure period, in order to protect the public, environment, and workers. This objective is
realized by specific requirements designed to minimize radionuclide transport from the
disposal facilities. The requirement to achieve long-term stability, minimize subsidence, and
minimize the need for long-term maintenance for long-term cover systems is one such
requirement.

Page 3 of 298
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Buried materials can experience settlement due to consolidation of underlying materials by
several processes. These processes include compression of materials under their own weight
and the weight of any overlying materials or loads, chemical and biological degradation, and
other mechanisms. The magnitude, distribution, and rate of settlement are governed by
factors such as material age, type, density and thickness, loading, and moisture (EPA, 2001).

At SRS and other DOE sites, waste containers (called B-25 containers), with from
approximately 10 percent to as much as 90 percent void space, are placed in the disposal
trenches. Dames and Moore (1987) estimated the typical B-25 contained 70 percent void
space and 30 percent waste material. Corrosion and degradation of these carbon-steel
containers can result in significant subsidence over time. Subsidence can compromise the
structural integrity of the long-term cover system, resulting in increased radionuclide
transport into the environment. The selection of cost effective and appropriate stabilization
of both containerized and bulk waste is required in order to maintain long-term cover system
stability and stakeholder acceptance of long-term disposal practices.

Current SRS disposal of low-level radioactive waste contained in stacked B-25 containers

within Engineered Trench is anticipated to continue for the foreseeable future. The current

SRS baseline option for waste physical stabilization is dynamic compaction immediately

prior to construction of the final cover at closure. However, the cost of dynamic compaction

is approximately $200,000 per acre and DOE's low-level radioactive waste sites constitute
hundreds of acres. Additionally, the dynamic compaction conducted to date at DOE facilities
has not eliminated future subsidence potential, but has only reduced it by less than 50%.
Therefore, significant future maintenance activities are likely to be required at these facilities.

2.2 OBJECTIVE AND APPROACH

Fiscal Year (FY) 2001 tasks under Technical Task Plan SR11SS29 encompass developing a
better understanding of the structural stability of B-25 container disposal using Engineered
Trench #1 as a case study.

* Task 1 is a finite element parametric study to determine the parameters that have
the most impact upon long-term structural stability and subsidence of the cover
system.

* Task 2 is a corrosion evaluation using a B-25 container exhumed near the
Engineered Trench (ET).

» Task 3 is this technical report.

This report summarizes parameter estimations for use in the structural finite-element
modeling of a selected ET waste physical-stabilization option, to be performed in FY 2002.
The SRS ET case study will be completed in time to allow modification of current disposal
practices and/or the baseline stabilization, as appropriate, prior to facility closure.
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2.3 DESCRIPTION OF STUDY AREA

The SRS comprises approximately 300 square miles (mi?) within Aiken, Barnwell, and
Allendale counties in southwestern South Carolina. The center of the SRS is 22.5 miles (mi;
36.2 kilometers (km)) southeast of Augusta, Georgia, approximately 100 miles from the
Atlantic Coast within the Upper Atlantic Coastal Plain Physiographic Province. The
Savannah River forms the southwest boundary of the SRS. The SRS lies on the Aiken
Plateau of the Atlantic Coastal Plain at an average elevation of 300 feet above mean sealevel
(ft mdl; 91 meters above mean sealevel (m mgl)). The Aiken Plateau iswell drained,
although many poorly-drained sinks and depressions exist, especialy in upland areas.
Overal, the Aiken Plateau displays highly dissected topography, characterized by broad
inter-fluvial areas separated by narrow, steep-sided valleys. Loca relief can attain 280 ft
(85 m; Siple, 1967). E-Areaislocated near the SRS geographic center (Figure 1).

2.3.1 Engineered Trench Area Geology

The geology of the SRS includes sediments of the Atlantic Coastal Plain. The Atlantic
Coastal Plain consists of southeast-dipping, unconsolidated and semi-consolidated strata that
extend from the Piedmont Province at the Fall Line to the edge of the continental shelf.
Strata range from Late Cretaceous to Miocene in age and rest unconformably on crystalline
and sedimentary basement rock. The sediment comprises interbedded sand, muddy sand, and
mud (clay and silt), with a subordinate amount of cal careous sediment. The sedimentology
of these strata indicates deposition in deltaic and near-shore environments that experienced
considerable fluvial influence (Fallaw and Price, 1995). Several recent reports describe the
geology and lithostratigraphy of the SRS (Fallaw and Sargent, 1982; Colquhoun et al., 1983;
Logan and Euler, 1989; Fallaw et al., 1990; Aadland et a., 1991; Fallaw and Price, 1992; and
Aadland et a., 1995).

The ET will be constructed primarily within the “Upland Unit”, with the trench bottom near
the “Upland Unit"/Tobacco Road Formation contact. The “Upland Unit” is an informal
stratigraphic term applied to terrestrial, probably fluvial, deposits that occur at higher
elevations in some places in the southwestern South Carolina Coastal Plain. This unit
overlies the Barnwell Group’s Tobacco Road Formation in the South Carolina Upper Coastal
Plain, where SRS is located. The unit occurs at the surface at higher elevations in many
places around and within the SRS, but it is not present at all higher elevations. The
sediments are poorly sorted, clayey-to-silty sands, with lenses and layers of conglomerates,
pebbly sands, and clays. Clay casts are abundant. Weathered feldspar is abundant in places.
Color is variable and facies changes are abrupt. The “Upland Unit” is up to 69 ft (21 m)
thick in areas at SRS. Abrupt thickness changes are due to channeling of the underlying
Tobacco Road Formation during “Upland” deposition and subsequent erosion of the
“Upland” unit itself. Much of this unit corresponds to the Miocene Hawthorne and
Formation, and the Tertiary alluvial gravels identified in previous publications (WSRC,

1997; WSRC, 2000b).
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The Late Eocene Tobacco Road Formation consists of moderately to poorly sorted, red,

brown, tan, purple, orange, and yellow, fine to coarse, clayey quartz sand. Pebble layers are
common, as are clay laminae and beds. Ophiomorpha burrows are abundant in parts of the
formation. The sediments have the characteristics of lower Delta plain to shallow marine

deposits. The top of the Tobacco Road Formation is characterized by the change from a
comparatively well sorted sand to the more poorly sorted sand, pebbly sand, and clay of the
overlying “Upland” unit. Contact between the units constitutes the “Upland” unconformity.
The unconformity is very irregular due to fluvial incision that accompanied deposition of the
overlying “Upland” unit and later erosion, as mentioned in the previous paragraph.
Thickness is variable as a result of erosive processes, but is at least 50 ft (15 m) in places
(WSRC, 2000b; WSRC, 1997).

Subsurface characterization associated with the E-Area Vadose Zone Monitoring System was
performed in 1999. The vadose zone underlying E Area extends to a depth of about 69 ft
(21 m). E-Area disposal trenches, including the ET, are typically constructed within the
uppermost 26 ft (8 m). Split-spoon sampling, Shelby-tube sampling and laboratory testing,
and PiezoCone Penetrometer Testing were used to develop a geological model for
determining optimum monitoring instrument locations. The model indicates three three
major lithologic strata are located beneath the E-Area. The A-stratum dominates the vadose
zone’s upper 23 ft (7 m), and is a predominantly clay layer (“Upland” unit). The B-stratum,
characterized by higher sand content than either the overlying A-stratum or underlying
C-stratum, begins at about the 23 ft (7 m) depth and extends to approximately 59 ft (18 m)
depth (Tobacco Road Formation). Within the underlying C-stratum’s predominantly silty
sands (Dry Branch Formation) is where the water table is located, just above the locally
termed “Tan Clay” (WSRC, 2000b).
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3.0 PARAMETERS

3.1 ENGINEERED TRENCH LOCATION AND CONFIGURATION

The ET islocated in E Area (see Figure 1). It will have a capacity of approximately 9,100
cubic metersin the first phase, with additional sectionsto be constructed as required. The ET
issized to allow stacking B-25s four-high. Trench depth is approximately 17 to 20 ft (6 m)
below ground surface. First phase trench-bottom dimensions are approximately 150 ft (45
m) x 210 ft (64 m). First phase ground surface dimensions are approximately 200 ft (61 m) x
260 ft (79m), at atypical elevation of 280 ft (84.8 m) mdl.

The trench bottom is compacted using a minimum of five passes of avibratory roller having
adynamic force of 30,000 Ibs per drum. The ET bottom is constructed with a geotextile
filter underlying a crusher run layer. The geotextile is non-woven, spun-bonded, continuous
filament of 100 percent polypropylene, and providing a minimum puncture resistance of 70
Ibs, a minimum Mullen Burst pressure of 140 psi., and equivalent apparent opening of 70 to
140 size sieve. A granite gravel (Georgia Department of Transportation Standard
Specifications Section 815-01, also known as Georgia #25 Crusher Run) layer approximately
6 in. thick is placed atop the geotextile layer. The gravel size gradationis.

Sieve Size Per cent Passing by Weight
2in. 100

15in. 97-100

0.75in. 60-90

#10 25-45

#60 5-30

#200 0-15

Once the trench isfilled with B-25s, the B-25s will be covered in the same manner as the dlit
trenches[i.e., minimum 4 ft (1.2 m) soil thickness, consolidated by the bulldozer pushing soil
over the tops of the B-25s]. The ET is being constructed using standard heavy-construction
equipment (e.g., backhoe and dump truck). Construction details for the Engineered Trench
(formerly called the Mega Trench) are presented in Appendix A, which includes Design
Change Package C-DCP-E-00001.

The ET design allows extending the next trench section while operation continuesin the
previous section. A roadway leading into the ET is about 30 ft (9.1 m) wide, with afive-
percent grade, and designed to AASHTO HS-20 loads. A flat-bed truck, fork lift, or crane
may be used for disposing B-25s. A 35-ft-minimum (10.6-m-minimum) interior turning
radius for heavy equipment is allowed on the ET base. The base is sloped to move water
runoff to alow-point sump for collection and pumping (using a portable pump on an elevated
surface). The Performance Category is PC-1, designed per the SRS Engineering Standards
No. 01110.
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The ET bottom is constructed with a sump to collect any runoff for analysis prior to disposal.
Elevation for the first phaseis 261 ft (79.1 m) msl along the trench-bottom perimeter, sloping
downward toward the sump perimeter at 260 ft (78.8 m) msl. Sump-bottom minimum
elevation (top of Geoweb/concrete) is 243 ft (73.6 m) mdl, with maximum depth 17 ft

(5.2 m). Sump-top dimensions are approximately 60 ft (18.2 m) x 70 ft (21.3 m). Sump-
bottom dimensions are approximately 30 ft (9.1 m) x 40 ft (12.2 m). The sump is designed to
accommodate rainfall from a6 hr.-25 year storm event for one-third of the ET area.

The ET floor is used to accommodate the difference between the design storm event (24 hr. -
500 year return period) and the 6 hr.-25 year storm event. Water depth within the ET will not
be allowed to exceed 2 ft (0.61 m), to prevent B-25s from floating. The sump design allows
the sump to be pumped out in 4 hrs. A rigid pipeislocated near the sump to move water
away from the sump and direct the water, at the top of the slope, toward the existing drainage
ditch.

The ET also has a small submersible non-clogging industrial pump, to feed a sample station

above the sump walls. The sample station allows an operator to sample the small pump’s
discharge. The existing performance assessment requires a minimum 25 ft (7.6 m) of
undisturbed soil between the trench floor and the underlying water table. Sump sides have
designed slopes at 1:1. Side-slopes are stabilized using 8 oz. minimum, geotextile fabric
overlain by 4-in. (0.1 m)-deep GW20V Geoweb (manufactured by Presto Products Co.,
Appleton, WI) with 4,000 psi. concrete infill. Six TK-89 tendons per Geoweb section are
typical for all sump sides (SRS Engineering, 2000).

The ET walls are sloped to allow personnel to work safely at the trench base. Typical
elevation at the top of the trench side-slope is 278 ft msl (84.2 m msl). Minimum side-slope
is 1:1. The side-slope is designed with a safety factor of 1.5 against slope stability failure
where site-specific strength data are not available. Erosion control features for keeping the
walls intact include erosion control matting and seeding of slopes. Life expectancy of the
entire trench is at least 20 years.

3.2 SOIL CHARACTERISTICS

3.2.1 Vadose Zone Soil Moistur e Content

E-Area Vadose Zone Monitoring System time domain reflectometer sensor data indicate that
water content is very consistent over time. Average water contents are §/@84from a

depth of about 18-20 ft bls in the Upland Formation; 0.1&mf from a depth of about

40 to 42 ft bls in the Tobacco Road Formation, and 0.28&infrom a depth of about 58 to

60 ft bls in the Dry Branch Formation. Advanced tensiometer measurements indicate soil
tension is relatively constant, ranging between -100 cm (wetter) to -200 cm (dryer), and is
consistent with expected tensions for SRS soils. Water potential appears unaffected by daily
or yearly infiltration events at the depths measured [approximately 18 ft (5.5 m) to about

60 ft (18.2 m)]. The total variation in water potential was less than 100 cm. in all
tensiometers over a 3.5 month study period (WSRC, 2000b).
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3.2.2 Soil Chemical Character istics

3.2.2.1pH

SRS shallow soil chemical and physical properties from areas not impacted by DOE
activities are summarized in Looney, et a. (1990). Overall, pH values are indicated from
4.15 to 6.22 for shallow (6 to 120 inches deep) samples obtained for their study. Looney, et
al. (1990) aso cites a previous study that indicates pH values from 4.09 to 7.17 for shallow
(surface to 30 inches deep) clayey soils and 4.69 to 5.68 for sandy soils. The Looney, et al.
(1990) sampling depths are shallower than the ET total depth (up to 10 ft deep, rather than
20 ft deep). However, the values do give an indication of the general pH range to be
expected for SRS soils - from just over 4 to just over 7.

Soil pH measurements obtained from backfill material (depth 9.5 ft) during the B-25
excavation on May 2 and 3, 2001, ranged from 5.3 t0 5.7. These measurements were made
using a Cole-Parmer Model 5992-62 soil pH electrode, consistent with American Society for
Testing and Materials (ASTM) designation G 51-95 (Reapproved 2000) Standard Test
Method for Measuring pH of Soil for Usein Corrosion Testing (ASTM, 2000).

M easurements were also made with pHydrion Vivid 1-11 pH color indication paper, made by
Micro Essential Laboratory, Brooklyn, New Y ork. Paper color indicated soil pH in the range
of 5to 6. Thesefield values are generally consistent with the values used in the Dames and
Moore (1987) B-25 corrosion study based on literature values for pH and resistivity. SRS
soils were assumed to be acidic, with pH values ranging from 4.5 to 5.5.

3.2.2.2 Metals and I norganic Compounds

SRS and E-Area background soil total metals values are summarized in Table 1. SRS values
are from Looney, et al. (1990). E-Areavaues are from samples obtained at approximately
20 ft to 24 ft below land surface (bls) in the Burial Ground Complex (EPD, 1995).

Chloride Chloride is commonly detected in SRS soils. Concentrations ranging from
0.7 mg/kg to approximately 118 mg/kg are reported by Looney et al. (1990).

Nitrate Looney, et al. (1990) report nitrate in 70 percent of their 168 shallow soil
samples. Concentrations range from below detection to 44.4 mg/kg.

Nitrite Nitrite is reported below the nominal detection limit for all samples (Looney,
et a., 1990).

Phosphate  Phosphate is not commonly detected in SRS soils - Looney et a. (1990)
report detection in less than 10 percent of samples analyzed. Concentrations
ranged from below detection to 13.7 mg/kg.

Sulfate Looney, et al. (1990) report sulfate detected in approximately 70 percent of
168 samples. Concentrations ranged from below detection to approximately
25.1 mg/kg.
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Table1l. Savannah River Site and Burial Ground Complex (E Area) Soils Total Metals
Concentrations

Constituent SRS Shallow Soils* BGC Soils (20 ft bls)**
Concentration (mg/kg) Concentration (mg/kg)

Copper ND to 14 ND t0 9.3

Iron 886 to 79,600 5,300 to 35,000

Lead ND to 16.7 ND to 14

Magnesium 12.9to 759 33to 1,600

Manganese ND to 498 11to 110

Mercury ND to 0.89 ND to 0.23

Nickel ND to 17.9 ND to 230

Potassium ND to 1,118 ND to 960

Selenium ND to 1.66 ND to 11

Silver ND to 1.8 ND to 3.7

Sodium ND to 760 ND to 110

Thallium ND 55t07.4

Vanadium ND to 72.1 13t0 98

Zinc 1.8t0 267 ND to 15

ND = Not Detected
*Looney, et a. (1990)
**EPD (1995)

3.2.2.3 B-25 Exhumation Soil Analytical Results

On May 2-3, 2001, a B-25 was exhumed in E Area as part of a corrosion study (see section
2.4.1). A soil sample obtained adjacent to the B-25 on May 2, from a depth of 9.5 ft bls, was
shipped to Law-Gibb Engineering, Inc. (Law-Gibb) for analysis. A summary of the
analytical results (Law-Gibb, 2001) is presented in Table 2.

The moisture content measurement reported in Table 2 islower than would be expected
based on field observations during sampling and availabl e reflectometer and Shelby tube data
from nearby sampling of similar material and depths (see Section 2.2.1 and Appendix B).
Shelby tube sample moisture measurements from depths similar to that from which the B-25
was exhumed range from 11.4 to 27.0 percent by weight (Appendix B).
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Table2. B-25 Exhumation Soil Sample Analytical Results (Law-Gibb, 2001)

Analytical Method Parameter Analytical Results

ASTM D854 Specific Gravity 2.67

ASTM D2216 Moisture Content (as 1.9 percent by weight
received)

ASTM D4972 pH 457

ASTM D516-90 Sulfate lon <100 mg/kg

ASTM D512-90 Chloride lon <21 mg/kg

ASTM G57 Resistivity (as received) 5.8 x 10° ohm-cm

ASTM G57 Resistivity (minimum) 3.0 x 10* ohm-cm

Additional resistivity and moisture measurement details were obtained by phone
conversation and fax from Law-Gibb (personal communication, Harry Johnson to William E.
Jones, October 16, 2001). After discussing the reported Law-Gibb moisture content value, it
is concluded that the reported value does not reflect field conditions. Soil moisture content
values representing field conditions are included in Section 3.2.3 and Appendix B. The
additional resistivity and moisture measurements provided by Law-Gibb are listed below.

Resistivity (ohm-cm) Moisture Content
(per cent by weight)

5.829 x 10° 2.4

7.63x 10° 0.9

3.01x 10* 311

3.04x 10* 53.5

These resistivity and moisture content values suggest aresistivity of approximately

1 x 10* ohm-cm would be expected in typical ET areafield moisture conditions. This
resistivity value is aso consistent with Dames and Moore (1987), a corrosion study wherein
aresistivity value of 1.0 x 10* ohm-cm is taken to be representative of soils to which B-25
would be exposed (see Section 2.4.1). Based on resistivity and field and |aboratory-reported
pH measurements, the soil encountered around the exhumed B-25 would be classified as
dightly corrosive according to United States Department of Agriculture Guide for
Interpreting Soils (USDA, 1971).
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3.2.3 Trench Area Geotechnical Characteristics

At least 10 piezocone penetration tests have been performed and 10 geotechnical boreholes
drilled inthe ET area. Piezocone penetration test datainclude sleeve friction, tip resistance,
pore pressure, friction ratio, and resistivity. Borehole data include standard penetration
testing blow counts, field classification, and soil descriptions. Laboratory soil tests include
sieve analyses, Atterberg limits, moisture contents, density, and strength tests. Results from
these tests are summarized in aletter report from William T. Li, Site Geotechnical Services.
The report isincluded as Appendix B.

The geotechnical dataindicate four general soil layers above the water table. These layers
are defined primarily by geotechnical properties measured by piezocone penetration testing
(e.g., tip stress and friction ratio), and are not necessarily the same as geologically or
hydrologically defined strata. The ET will be constructed largely within the upper two
layers. The surficial geotechnical layer, Layer A, is predominantly clayey sands with
intermittent sandy clay lenses, and ranges from about 5 to 15 ft (1.5 to 4.5 m) thick.
Underlying Layer A is Layer B, predominantly clayey sands and sandy clays ranging from
about 7 to 10 ft (2.1 to 3.0 m) thick. Layer C underlies Layer B. Layer Cisabout 25 ft
(7.6 m) thick, comprising predominantly clayey sands. The lowermost few feet of some
portions of the ET may encounter the uppermost Layer C. Most of the ET sump iswithin
Layer C. Underlying Layer C, and including the water table in most areas of the ET, is
Layer D. Layer D is predominantly silty sand, and about 6 to 9 ft (1.8 to 2.7 m) thick.

Layer A characteristics from soil samplesEMTUD1-ST1 [Unified Soil Classification System
(USCS) sail classification SC] and EMTUD2-ST1 (USCS classification CH) include
moisture contents from 27.0 to 11.4 percent. Atterberg limitsfor these two samples are

LL 53 to 90 percent, PL 25 to 35 percent, and Pl 28 to 55 percent.

Layer B characteristics from soil samples EMTUD1-ST2 (USCS classification SC) and
EMTUDS-ST1 (USCS classification SC) include moisture contents from 15.0 to 15.8
percent. Atterberg limitsfor these two samplesare LL 44 to 49 percent, PL 26 percent, and
Pl 18 to 23 percent.

Layer C characteristics from soil samples EMTUD2-ST2 (USCS classification SC) and
EMTUD4-ST1 (USCS classification SC) include moisture contents from 14.8 to 16.3
percent. Atterberg limitsfor these two samplesare LL 40 to 44 percent, PL 23 to 24 percent,
and Pl 16 to 21 percent. Additional geotechnical characteristics such as grain-size
distribution and triaxial compression tests for al soil samples areincluded in the letter report
presented in Appendix B. A generalized geotechnical conceptual model is presented in
Figure 2.
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Layer A
Clayey Sands w/ Sandy Clay Lense

TFA =317 deg
TC =390 psf
EFA =42.6 deg
EC=0psf

Layer B
Clayey Sands and Sandy Clays
TFA=2841030.2 deg

TC=520to 720 psf
EFA =34.0 deg

Trench Depth 17to 18 £t (5.2t0 5.5 m)
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USCS=SCto CH

MC = 114t027.0% l

MC=1581015.0%
UCs=C

EC=0psf

’ Georgia # 25 Crusher Run Gravel Layer 6-in.-thick \ \

Compacted In Situ Soil Zone J 4

Layer C
Clayey Sands

TFA=28.5t036.1 deg
TC=9701to 210 psf
EFA=286t034.3 deg
EC=9301t020 psf

TFA = Total Friction Angle (degrees)

TC = Total Cohesion (pounds per square ft)

EFA = Effective Friction Angle (degrees)

EC = Effective Cohesion (pounds per square ft)

Note: where two values cited, shallower sample’s value cited first

MC=14.81t0163%
USCS=SC

25 (7.6 m)

MC = Moisture Content (percent by weight)
USCS = Unified Sail Classification System

CH = Inorganic Claysof high pladticity (fat clays)
SC=Clayey Sands

Note: for aglditional details, see Appendix B

Figure 2. Engineered Trench Geotechnical Conceptual M odel (not to scale)

3.3DYNAMIC COMPACTION

Dynamic compaction is simply dropping a heavy weight repeatedly to compact underlying
materials. A dynamic compaction test for the Mixed Waste Management Facility (MWMF)
was performed in 1988 (Main, 1988 and 1989a; Phifer, 1991). This testing was performed in
trenches with and without randomly dumped B-25s. Therefore, it is of limited relevance to
dynamic compaction for atrench containing only stacked B-25s. The testing showed that
dynamic compaction can be performed safely in both low-level and intermediate-level waste
trenches.

A large-scale E-Area dynamic compaction evaluation is described in McMullin and Dendler
(1994), McMullin (1994), and McMullin (1992). The primary evaluation objective was to
determine if dynamic compaction of buried low-level waste trench materials would cause
damage or failure to the adjacent MWMF closure system. Vibrations from dynamic
compaction were observed to potentially damage the kaolin clay cap, although cap hydraulic
conductivity was not affected. Recommendations were to use a 50-ft buffer between
dynamic compaction locations and the MWMF cap.
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A second objective was to quantify the success of dynamic compaction in consolidating
buried B-25 containers containing low-level waste. A full-scale model of an engineered low-
level waste trench with 168 B-25s stacked 4-high, 7-long, and 6-wide, containing simulated
waste was constructed adjacent to a 3-ft-thick kaolin clay cap similar to that of the MWMF.
An 8-ft-dia, 42,000 Ib. weight was dropped from a height of 42 ft for either 20 drops or a
6-ft-displacement, which ever came first (Drop Zone A), or until displacement appeared to be
negligible (Drop Zone B).

Following the dynamic compaction, B-25s were exhumed and the degree of compaction
quantified. In general, the upper B-25s were more compacted than the bottom B-25s. The
upper B-25s formed afused layer by lateral spread and interlocking, which may inhibit
further dynamic compaction effectiveness. Some B-25s were breached. Failed B-25s and
simulated waste materials were overlying each other so tightly that, in some cases, the cranes
extracting the containers tore metal rather than separating the containers. The outside edges
of the B-25 matrix were not effectively consolidated.

Figure 3 shows the westerly edge of excavated B-25s (Area A compacted with traditional
success criterion; Area B over- compacted). McMullin and Dendler (1994) indicates
compaction in drop Area B was about 30 percent greater than drop Area A. Bottom B-25sin
Drop Zone A particularly showed little compaction, while those in Zone B showed more
consolidation. In particular, the bottom B-25 tier was not compacted in AreaA. The overall
results were that while some B-25s were significantly compressed, others were not.

typical Stack of
B-25 boxes prior

DROFB%REA : DRO'E:‘A?‘REA to dynamic compaction
— i 20 f¢
!
H
unexcavated A e

soil et :S..
BERSITR veove ) 151 @

Hon L,

Figure 3. View of 1993 Dynamic Compaction Test Results (McMullin and Dendler,
1994)
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The SRS Project Management Department performed dynamic compaction of 58 acres of the

Mixed Waste Management Facility in 1989. The 1.5-acre trench (containing stacked B-25
containers) had previously received a 25-ft-thick static surcharge of soil over a one-year

period. Dynamic compaction of this trench resulted in “...5 to 6 foot craters with an average
of 12 drops and final displacements between drops of less than %-foot.” (Phifer, 1991).

Phifer and Serrato (2000) estimate SRS dynamic compaction costs at $100,000 for
mobilization/demobilization, and $200,000 per acre. They go on to recommend evaluation
of the following:

» Biodegradable waste minimization

» Use of low-density, high-strength, durable material to fill B-25 void space
* B-25 corrosion study

* Replacement of carbon steel with non-corroding material

» Placement of waste and soil in layers which are individually compacted

» Use of grout or lean fill to fill void spaces between containers

3.4 SUBSIDENCE

An early E-Area trench subsidence study is documented in Dames and Moore (1987). The
study evaluated subsidence related to trench disposal (including Engineered Low-Level
Trench Number 1) using B-25s in the Mixed Waste Management Facility, near the ET. At
the time of the study, typical B-25 void space was estimated at 70 percent. Waste material
was assumed to be rubber materials (30 percent), paper materials (30 percent), cloth articles
(20 percent), plastic articles (18 percent), and tools (2 percent). Failure modes analyzed by
plate-and-shell theory to estimate potential subsidence included:

» Elastic shortening or deformation of containers due to weight of soil cap and
overlying containers with waste

* Buckling potential of the metal containers as construction of the soil cap
commences

* Total collapse of the metal containers with complete closure of the void space and
consolidation of the waste contents

» Effect of corrosion on the long-term subsidence

Subsidence due to linear elastic B-25 deformation or shortening was determined to be
insignificant. Buckling analysis (not including increased resistance from neighboring B-25s,
contents, B-25 lid and base, or inherent rigidity) indicated the B25s would begin to crush
before the soil cap was completed. With 1 ft to 10 ft of soil loading, the bottom B-25 in a
stack of 4 would begin to collapse, and the top B-25 would show signs of distress and begin
to buckle. The uncertainty inherent in the buckling analysis was estimated as a factor of 2 to
5, with results that agreed closely with an SRS load test (to failure) of a B-25. A summary of
that load test, simulating loading that the lid of the uppermost B-25 would experience under
uniform loading from the fill material, is presented in Table 3.
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Table3. Load Test Results (Dames and M oor e, 1987)

Equivalent Height

Load (Ibs) | Observations of Soil* (ft)

7,300 Lid began to buckle, breach of containment 3.3
12,000 Failure of corner 55
26,000 Conti_nued wall buckling, lid pulled away from 11.8

container

34,000 Risers and lower perimeter began to deform 10.1
41,000 Continued deformation 12.2
46,000 Total lower perimeter failure, containment breached | 13.7

Based on estimated soil unit wt. 120 pounds per cubic ft.

Dames and Moore (1987) concludes that B-25 buckling would occur in arandom manner
over along time period throughout the ELLT-1 trench, partly due to restraint provided by
surrounding B-25s. Collapse would first occur under the soil cap crown, where stressis
greatest. An estimated 25 to 33 percent of the total void space in the four stacked B-25s
would be lost due to initial random failure [approximately 2.5to 3.5 ft (8.3to 1.1 m) of
subsidence]. Over time, uneven corrosion effects would cause additional collapse, inducing
additional random failures.

Maximum subsidence where B-25s were stacked 4-high in ELLT-1 was expected to be
approximately 14.5 ft (4.4 m), or areduction in total height of 83 percent. A 75 percent
reduction in waste material thickness (50 percent of the waste was expected to decompose)
was expected. The 14.5 ft (4.4 m) of ultimate subsidence was expected to occur regardless of
the amount of fill placed above the B-25s, since it represents closing of void space and waste
compression. Overall, subsidence was expected to progress as an initial settlement during
construction, followed by progressive, somewhat erratic settlement over along time (Dames
and Moore, 1987).

The actual height of soil anticipated to be placed over ET B-25sisin the order of 4 to 6 feet
(1.2t0 1.8 m). So, initial collapse might be expected to be less that this model suggests.
However, the May 3, 2001, exhumation of a B-25 that had been buried in March 1993
showed that the lid had been forced into the B-25 by the overlying 8 ft (2.4 m) of soil. This
indicates a possible initial collapse of about 1 to 2 feet

Y au (1986) describes the B-25 structural response to buria as occurring from two different
loading patterns. The uppermost containers are subjected to distributed soil pressure on the
lid plates. All underlying B-25s are subjected to compression of the wall plates because the
bottom plate of each B-25 is stiffened by girders that transmit the soil pressure from the top
to the wall plates rather than the lid plates of the B-25 layers underlying the uppermost B-25
layer. Table 4 summarizes B-25 deformation characteristics described in Y au (1986).
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Table4. B-25 Deformation With Applied Weight (Y au, 1986)

B-25 Lid Plate Defor mation (upper most B-25s dir ectly overlain by soil)

PSI Lbs L bs/ft? Equivalent Height | Occurrence
of Sail (ft)*
0.2 660 28 0.27 inelastic lid deformation begins
13 4,500 190 18 bent rim starts to unbend
3.6 12,000 | 505 4.8 lid startsto slip
7.8 26,000 | 1,095 105 lid starts to cave into container

Side Plate Defor mation (B-25s underlying the upper most B-25 layer)

PSl Lbs L bs/ft? Equivalent Height | Occurrence

of Soil (ft)*
8.5 29,000 1,220 11.7 buckling of sides begins
11.7 40,000 1,685 16.2 complete B-25 collapse

* Assumes soil weight 90 Ibs/ft® dry density (104 Ibs/ft® wet density). Test results describe
behavior of single B-25 stack, and does not include side plate support provided by adjacent
stacked B-25s. Actual B-25sin trench would require greater loading to produce deformation
due to side support provided by adjacent B-25s.

Performance of akaolin cap as the result of subsidence was evaluated by Dr. Richard C.
Warner in a 1988 field demonstration. The demonstration concluded that a 2-ft compacted
kaolin clay layer can span a 3 to 3.5-ft-wide cavity without subsiding. A 4-ft-wide cavity

would eventually cause the layer to fail and subside. Warner’s study also demonstrated that
saturated soil conditions reduce the cavity-width that a kaolin layer can span (Phifer and

Wilhite, 2001).

The SRS Environmental Restoration Department performed a clayey sand and Flexible
Membrane Liner (FML) / Geosynthetic Clay Liner (GCL) cap subsidence field

demonstration during 1992 and 1993. Table 5 provides a summary of the demonstration
results along with a comparison to Warner’s kaolin clay cap subsidence field demonstration.

Other observations made during this demonstration include the following (Phifer and
Wilhite, 2001):

Failure began at the center of the cavity for both the clayey sand and FML/GCL
caps.

Significant surface loading (i.e. 7500 Ib&/fon the clayey sand and FML/GCL
caps with underlying cavities could cause failure in a very short duration.

Clayey sand and FML/GCL caps with underlying cavities and no surface loading

could span the cavities for significant periods prior to failure (i.e. 3 months).
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Table5. Closure Cap Subsidence Demonstration Summary Results (Phifer and

Wilhite, 2001)
Parameter Kaolin Cap* Clayey Sand Cap 2 FML/GCL Cap
Span at Failure (ft), 4 6 7
Unsaturated
Conditions
Span at Failure (ft), 25 5 7
Saturated Conditions
Hydraulic 1.2E-08 2E-06 1E-10
Conductivity (cm/s)
Underlying Cavity Increased prior to Remained constant Remained constant
Impact on Hydraulic collapse until collapse with strain until
Conductivity tensile failure

occurred (i.e. tearing)

Mode of Failure

Catastrophically

Catastrophically

Incrementad
subsidence until
tensilefailure

! 2-foot thick kaolin clay layer (>90% passing #200 sieve)
2 2-foot thick clayey sand layer [SC material based on the Unified Soil Classification System

(USC9)]

® A 40-mil thick, high density polyethylene (HDPE), flexible membrane liner (FML) over a
geosynthetic clay liner (GCL) containing bentonite over a 2-foot thick clayey sand layer
(USCS SC material) (Serrato, 1994)

An examination of long-term waste subsidence potential for the ET is documented in Phifer
and Wilhite (2001). Their study evaluates subsidence associated with B-25 disposal with and
without dynamic compaction after placement within the ET, and with and without super
compaction of waste prior to placement within B-25s. Their recommendations are that the
following options receive further consideration along with other options that may be more
technically effective and cost efficient:

» Useof tertiary dynamic compaction

» Combined use of the Waste Sort Facility/Supercompaction Facility and tertiary
dynamic compaction

Use of B-25 containers results in alarge inherent subsidence potential which cannot be
totally eliminated by any of the methods evaluated. Changing to a disposal container with
less structural integrity or waiting until the B-25 containers have degraded before performing
dynamic compaction might reduce the subsidence potential more than the cases evaluated.
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Phifer and Wilhite (2001) recommend that the use of B-25 containers for waste disposal in
Engineered Trenches be reconsidered. B-25 container usage resultsin alarge inherent
subsidence potential, and is assumed to require an extended period requiring post-closure
maintenance. Both of these conditions result in high long-term maintenance costs. If itis
determined that B-25 containers will continue to be used, they recommend that an evaluation
be conducted to optimize subsidence treatment, capping, and long-term maintenance
strategies. Phifer and Wilhite (2001) recommend the SRS Solid Waste Division take an
integrated approach that considers the implications of and interactions between disposal
operations, subsidence treatments, closure methodology, and long-term maintenance
requirements. Such an approach would produce an overall strategy which is both technically
effective and cost efficient.

3.4.1 Static Surcharge

A monitoring program to investigate the effects of applying a static load, or surcharge, on
stacked B-25s in an SRS trench is described in aletter report by Chas. T. Main, Inc. (Main,
1989b). The one-year program evaluated the potential of large overburdens [25 ft (7.6 m)
soil thickness] to induce subsidence on stacked B-25sin Engineered Low Level Trench
Number 1 (ELLT #1). The report concludes that surcharging yields 2 to 3 ft (0.6 to 0.9 m) of
settlement, and is not an acceptable method of waste densification for trenches containing
stacked B-25s. These results appear consistent with observations in the preceding paragraph
that indicate greater loading is required to produce deformation when B-25s are stacked side-
by-side than aload placed on a single B-25 stack.

3.4.2 Subsidence Potential and Subsidence-Potential Reduction

Phifer and Wilhite (2001) present an evaluation of ET subsidence potential and subsidence-
potential reduction. Their in-depth study uses the most recent and complete information
regarding the ET B-25 configuration and subsidence-reduction measures that are presently
being considered by Solid Waste. The basic B-25 configuration is presented in Figure 4.

The subsidence-reduction measures evaluated by Phifer and Wilhite (2001) assume the waste
bulk density will eventually become 1.5 g/lcm®. This density is both atypical bulk density for
soil and within the range of bulk density measured for exhumed buried waste at the SRS
Sanitary Landfill. Another starting-point assumption is the base rel ative subsidence potential
against which the subsidence treatment methods are evaluated: 15.1 ft (4.6 m) for a stack of
four uncompacted B-25 containers prior to placement of the interim soil cover.

The first subsidence-reduction method is placement of the interim soil cover over the
uncompacted B-25s. This likely results in pushing the uppermost B-25’s lid into the
container, resulting in elimination of about 1.5 ft (0.46 m; 9.9 percent reduction) of
subsidence potential.

Page 21 of 298



WSRC-TR-2001-00323

A
3.917 ft 3.995 ft.
Interior E)éti;:?r

Height v
\ 4
| [
A A
Stacked 0.328 ft.

B-25 Boxes 3.995 ft.

\ A 7

90 cubic foot
capacity per box

A A

0.328 ft.

\ A 7

3.995 ft.

A A

0.328 ft.

Y ¥

3.995 ft

g

4-in. Risers

17.292’ (1.312 ft. due to 4-in. risers)

A

0.328 ft.

Not to Scale

Figure4. B-25 Containers Stacked Four-High (Phifer and Wilhite, 2001)

Processing the waste through the WSF/SCF prior to disposal and placement of the interim
soil cover likely resultsin arelative subsidence potential of 11.7 ft (3.57 m; 22.5 percent
reduction). The subsidence potential for standard dynamic compaction (treats about 50
percent of trench surface area) of B-25s containing waste that has not been processed through
the WSF/SCF is 10.4 ft (3.16 m; 31.9 percent reduction). The subsidence potential for
tertiary dynamic compaction (treats 100 percent of trench surface area) of B-25s containing
waste that has not been processed through the WSF/SCF is 7.2 ft (2.18 m; 52.5 percent

reduction).

Standard dynamic compaction of B-25s containing waste that has been processed through the
WSF/SCF has a subsidence potential of 9.2 ft (2.79 m; 39.4 percent reduction). Tertiary
dynamic compaction of B-25s containing waste that has been processed through the
WSF/SCF has a subsidence potentia of 6.6 ft (2.01 m; 56.3 percent reduction). A summary
of subsidence-reduction methods, subsidence potential, and percent subsidence potential
reduction is presented in Table 6.
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Table 6. Relative Subsidence Potential and Relative Subsidence Potential Reduction
(Phifer and Wilhite, 2001)

Subsidence Treatment Method Relative Subsidence Relative Subsidence
Potential (ft) Potential Reduction (%)
Base Subsidence Potential * 15.1 0.0
ISC 13.6 9.9
ISC and WSF/SCF 11.7 22.6
ISC and SDC 104 312
ISCand TDC 7.2 524
ISC, WSF/SCF, and SDC 9.2 39.5
ISC, WSF/SCF, and TDC 6.6 56.3

! Subsidence Potential of a stack of four uncompacted B-25 boxes prior to the placement of
the interim soil cover

ISC = Interim Soil Cover; WSF/SCF = Waste Sort Facility / Super Compactor Facility;
SDC = Standard Dynamic Compaction; TDC = Tertiary Dynamic Compaction

3.4.3 Corrosion

McMullin and Dendler (1994) point out that the B-25 design purpose isto contain low-level
waste at the generation point, to protect workers, and to facilitate transportation to the burial
site. B-25s were not intended to provide waste containment within aburial location. They
do, by default, help minimize waste migration. The B-25 containers used in the dynamic
compaction testing revealed that dynamic compaction accel erated the B-25 corrosion rate by
bending and tearing the metal and by breaking the protective paint bonds. As part of an
earlier corrosion study, 3 B-25 containers were buried uncompacted at alocation near the
dynamic compaction test location. When those B-25s were exhumed after four years, they
showed no observable corrosion. After being in the ground for 6 months, the dynamically
compacted B-25s demonstrated accel erated corrosion and degradation (McMullin and
Dendler, 1994).

A detailed corrosion evaluation based upon an exhumed E-Area B-25 isin preparation. The
B-25 was exhumed on May 3, 2001, from a depth of about 8 to 12 ft bls. Soil samples were
obtained for corrosion related laboratory analyses. The corrosion evaluation is being led by
Kerry Dunn, Savannah River Technology Center (SRTC). Conclusions from the corrosion
evaluation, including a paradigm for corrosion rates and B-25 stability through time, will be
used in the future for predicting subsidence rates. A description of the excavation and
photographs of the B-25 prior to burial and during exhumation are included in Appendix C.
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The B-25 exhumed for corrosion evaluation was one of those used for the dynamic
compaction test. The B-25 was somewhat flexed in some areas when buried, but in overall
structurally sound shape. Photographs of the B-25 prior to burial are included in Appendix C.
The exhumed B-25 showed afairly consistent covering of blistered outer paint layer
underlain by either primer or pitted steel (Appendix C). This suggests that corrosion
becomes apparent on painted, relatively undamaged portions somewhere between 4 and 8
years after burial for uncompacted B-25s. The dynamic compaction test results indicate that
if corrosion minimization isimportant, dynamic compaction should not be used.

Corrosion was evaluated in the Dames and Moore (1987) study based on literature values for
pH and resistivity. SRS soils were assumed to be moderately to strongly acid, with pH
values ranging from 4.5t0 5.5. These values are consistent with those measured by soil pH
probe (5.4 to 5.7) and pH indicator paper (5 to 6 range) during the May 3, 2001, B-25
exhumation. Electrical resistivity values ranging from 3.0 x 10° ohm-cm to 3.5 x 10* ohm-
cm were cited for F- and H-Area soils by Dames and Moore (1987), with avalue of 1.0 x 10
ohm-cm taken to be representative.

Resistivity values ranging 5.8 x 10° ohm-cm (as received) to 3.0 x 10* ohm-cm (resistivity
minimum), depending on soil moisture, are reported for the soil sample obtained during the
May 2001 B-25 exhumation (see Section 3.2.2). Based on these measurements, a value of

1 x 10" ohm-cm is believed to represent typical field moisture conditions, substantiating the
Dames and Moore (1987) assumption. Overall, Dames and Moore (1987) considered the soil
moderately to mildly corrosive. Assuming apH of 4.5 and soil resistivity of 1.0 x 10* ohm-
cm, Dames and Moore (1987) estimated 30 years would be required to perforate 14-gauge
carbon steel.

Maximum subsidence where B-25s were stacked 4-high in ELLT-1 was expected to be
approximately 14.5 ft (4.42 m), or areduction in total height of 83 percent. A 75 percent
reduction in waste material thickness (50 percent of the waste was expected to decompose)
was expected. The 14.5 ft (4.42 m) of ultimate subsidence was expected to occur regardless
of the amount of fill placed above the B-25s, since it represents closing of void space and
waste compression. Overall, subsidence was expected to progress as an initial settlement
during construction, followed by progressive, somewhat erratic settlement over along time
(Dames and Moore, 1987).

3.5 CONTAINER CHARACTERISTICS AND CONFIGURATION

As described in Phifer and Wilhite (2001), data from the SRS Waste Information Tracking
System (WITS) on about 6,900 waste containers meeting Waste Acceptance Criteria (WAC)
for the Engineered Trench are presented in Table 7. The containers are those |ocated in the
Low Activity Waste Vault (LAWV) and temporary storage areas associated with the LAWYV
(i.e, TRAN1, TRAN2, TRAN5, TRANG6, and TRAN7) and containerslocated in the
Engineered Trench and associated temporary storage areas (i.e., ET-TSA). The information
presented, for each type of container, includes the container description, the number of
containers, and the average density for that container type. Statistics (i.e., average, standard
deviation, minimum, maximum, and median) on the density of containers are also presented.
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Table7. Waste Container s meeting Engineered Trench Waste Acceptance Criteria

(Phifer and Wilhite, 2001)
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Number Average Standard Minimum Maximum Median
Container Description of Boxes Density, g/cc deviation Density Density Density
SRS Uncompacted B-25 Boxes:
Pass WSF Screening Criteria
B-25 (YELLOW)-LIGHT 818 1.853E-01 1.616E-01 1.779E-02 1.119E+00 1.387E-01
B-25 (6,000# CAP) 672# 25 1.281E-01 5.011E-02 5.623E-02 2.354E-01 1.103E-01
B-25 (YELLOW) 575# 1042 1.965E-01 1.745E-01 3.024E-03 1.183E+00 1.424E-01
B-25 (YELLOW) 625# 1777 1.427E-01 6.265E-02 1.832E-02 3.549E-01 1.291E-01
B-25 OVERPACK - UNRESTRICTED 5 1.926E-01 3.188E-02 1.576E-01 2.411E-01 1.865E-01
B-25(YELLOW) 440 LBS 87 1.734E-01 6.499E-02 6.589E-02 3.456E-01 1.654E-01
Super Compactor B-25 (575#) not compacted 1 1.658E-01 NA
B-25P (Purple Compactor B-25) not compacted 12 9.391E-02 5.204E-02 2.633E-02 1.713E-01 8.681E-02
Total SRS uncompacted B-25s meeting WSF 3767 1.673E-01 1.291E-01 3.024E-03 1.183E+00 1.357E-01
Screening Criteria
Fail WSF Screening Criteria
B-25 (YELLOW)-LIGHT 156 1.865E-01 1.475E-01 3.273E-02 6.790E-01 1.248E-01
B-25 (YELLOW) 575# 244 2.284E-01 1.908E-01 1.512E-02 8.405E-01 1.424E-01
B-25 (YELLOW) 625# 288 2.088E-01 1.695E-01 4.145E-02 8.627E-01 1.251E-01
B-25 OVERPACK - UNRESTRICTED 10 1.774E-01 4.375E-02 1.068E-01 2.545E-01 1.775E-01
B-25(YELLOW) 440 LBS 18 3.205E-01 1.744E-01 4.678E-02 5.950E-01 3.779E-01
B-25P (Purple Compactor B-25) not compacted 27 1.962E-01 9.140E-02 3.842E-02 3.132E-01 2.209E-01
Total SRS uncompacted B-25s not meeting WSF 743 2.124E-01 1.707E-01 1.512E-02 8.627E-01 1.359E-01
Screening Criteria
SRS B-25 Boxes containing supercompacted waste 779 7.201E-01 9.854E-02 4.468E-01 1.341E+00 7.089E-01
SRS B-25P (Purple Compactor B-25) compacted 183 4.371E-01 8.379E-02 2.448E-01 7.208E-01 4.470E-01
SRS B-12 434 4.763E-01 3.288E-01 1.107E-02 1.726E+00 4.134E-01
Non SRS Boxes:
BETTIS 12,500 CAPACITY B-25 128 1.036E+00 2.399E-01 1.116E-01 1.326E+00 1.085E+00
B-25(BETTIS) 284 4.298E-01 2.163E-01 3.735E-02 1.039E+00 3.949E-01
B-25, KAPL, Stng Tight, Unres. 211 4.050E-01 1.863E-01 1.270E-01 9.360E-01 3.691E-01
B-25 TYPE A (KNOLL-KAPL) 10 2.972E-01 1.678E-01 1.387E-01 5.657E-01 2.259E-01
B-25 PINELLAS 1 5.424E-02 NA NA NA NA
B-12(BETTIS) 17 1.270E+00 3.222E-01 1.506E-01 1.669E+00 1.290E+00
B-12, KAPL, Stng Tight, Unrest 66 8.4541E-01 4.661E-01 2.470E-01 2.694E+00 7.699E-01
B-12 STRONG TIGHT (KNOLL) 5 1.368E+00 1.354E-01 1.227E+00 1.553E+00 1.317E+00
B-12 Type A (Knolls) 1 1.705E-01 NA NA NA NA
Total non-SRS boxes 723
Miscellaneous Containers
55-Gal Drum (A,7A) 12 NA NA NA NA NA
Box for Jumper P-PJ-H-7878 1 NA NA NA NA NA
Empty 30-Gallon SS Drum 2 NA NA NA NA NA
NMSS Container for PVV 3 NA NA NA NA NA
B-1000 AGNS 2 NA NA NA NA NA
55 Gal Drum (UN1A2) 41 NA NA NA NA NA
55 Gal Drum (17H Bettis) 9 NA NA NA NA NA
BettisDOT 7A Type A 7 NA NA NA NA NA
KAPL-Windsor (B-82) 49 NA NA NA NA NA
KAPL-Windsor (B-87) 2 NA NA NA NA NA
KAPL-Knolls 55-gal drum 9 NA NA NA NA NA
KAPL-Kesselring 01-2800 25 NA NA NA NA NA
BAPL-Mixed Fission Products 4 NA NA NA NA NA
BAPL-Unirradiated Alpha 1 NA NA NA NA NA
KWD-Low Specific Activity 1 NA NA NA NA NA
SEG OP45(Retired Do Not Use) 34 NA NA NA NA NA
SRTC One-Time Shielded Cell 1 NA NA NA NA NA
SEG OP45 7 NA NA NA NA NA
KAPL-Windsor Steam Gen Un-Res 5 NA NA NA NA NA
SRTC Box — 16,000 LB. Capacity 1 NA NA NA NA NA
SRTC Box — 2000 LB. Capacity 1 NA NA NA NA NA
55-Gallon Drum, Carolina Metal 4 NA NA NA NA NA
85-Gallon, Stain. Steel Drum 15 NA NA NA NA NA
85-Gal Carbon Steel Drum, SW 3 NA NA NA NA NA
Empty Bung Hole 55-Gallon Drum 1 NA NA NA NA NA
Total Miscellaneous 240
Total Number of Container: 6869
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The data are subdivided into several categories, SRS containers, non-SRS containers, and
miscellaneous containers. The SRS containers are further subdivided into the following
categories:

» B-25 containers containing non-compacted waste that pass the Waste Sort Facility
(WSF) screening criteria

* B-25 containers containing non-compacted waste that fail the WSF screening
criteria

* B-25 containers containing supercompacted waste

* B-25 containers containing compacted waste from the 253-H compactor (purple
containers)

* B-12 containers

The non-SRS containers are subdivided into two categories: B-25 containers and B-12
containers.

To facilitate projection of waste subsidence and consequent trench cap disruption, only the
SRS B-25 containers contai ning non-compacted and supercompacted waste were considered
by Phifer and Wilhite (2001). These containers represented 77% of the total number of
containers. The B-25 containers containing compacted waste from the 253-H compactor
were not included because that compactor is no longer operational.

The inside dimensions of B-25 containers are 1.83 meterslong, 1.17 meters wide and

1.19 meters high (6 feet long, 3.83 feet wide, and 3.917 feet high). The outside dimensions
are 1.85 meterslong, 1.19 meters wide and 1.32 meters high (6.078 feet long, 3.911 feet
wide, and 4.323 feet high). Theinterior volume of aB-25 is 2.55 m® (90 ft°) (Phifer and
Wilhite, 2001).

Waste received for potential supercompaction was considered by Phifer and Wilhite (2001)
to be processed in one of the following two ways:

* Waste received from the generators in B-25 Containersis processed through the
WSF, if it passes the WSF screening criteria, and it is supercompacted in the
Super Compactor Facility (SCF), if it passes the SCF compaction criteria.

* Pre-sorted compactable waste is also received at the SCF from the generatorsin
55-gallon drums. Thiswaste is ready for supercompaction and does not require
processing through the WSF.

Approximately 30% of the B-25 containers received, on the average, do not pass the WSF
screening criteria. Of the B-25 containers sent to the WSF/SCF, about 15% are rejected
because the contents were unacceptable for supercompaction. Therefore, Phifer and Wilhite
(2001) assume that 60% of the SRS B-25 containers received by SWD can be
supercompacted.
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These B-25 containers which can be supercompacted, are supercompacted by removing the
waste from the B-25 containers and placing it in 55-gallon drums. The drums are then
supercompacted. The supercompacted drums are then loaded into a B-25 container prior to
emplacement in the Engineered Trench.

The 779 supercompacted SRS B-25 containerslisted in Table 7 contained 6,095 compacted
55-gallon drums of waste that were received directly from the generators at the SCF ready
for compaction and therefore were not processed through the WSF. Phifer and Wilhite
(2001) assume that the split between compacted 55-gallon drums of waste both processed
through the WSF and received directly from the generators at SCF is accurately represented
by the fraction of each type of drum in the supercompacted SRS B-25 containers. On the
average, 40 supercompacted drums are contained in a B-25 container. The median number
of drumsis 39, the maximum is 68, the minimum is 24, and the standard deviation is 7.5
drums. Empty 55-gallon drums weigh 36 + 7.2 pounds (1.633E04 + 3.266E03 grams).

From Table 7, the average density of uncompacted B-25 containers that pass the WSF
screening criteriais 0.1673 grams per cubic centimeter (g/cm°). The average density of
uncompacted B-25 containers that do not pass the WSF screening criteriais 0.2124 g/cm?®
(see Table 7). The average density of B-25 containers containing supercompacted waste is
0.7201 g/cm® (Table 7). The average weight of B-25 containers, including the container
itself, that pass the WSF screening criteria but fail the SCF compaction criteriais 748,430 g.

Based upon the above data, Phifer and Wilhite (2001) have determined the following:

» Using the SCF facility, both uncompacted and supercompacted B-25s would be
disposed in the Engineered Trench. Figure 5 provides the WSF/SCF B-25
process flow diagram based upon the receipt of 100 B-25 boxes by SWD. As
shown in Figure 5, every 100 B-25 boxes received by SWD that meet the WAC
for the Engineered Trench result in the following for disposal in the Engineered
Trench:

- Approximately 40 uncompacted B-25 boxes with an average waste density of
0.2067 g/cm® would be produced.

- Approximately 21 supercompacted B-25 boxes with an average waste density
of 0.7201 g/cm® would be produced due to processing through the WSF.

- Approximately 5 supercompacted B-25 boxes with an average waste density
of 0.7201 g/cm® would be produced due to pre-sorted compactable waste
received from the generatorsin 55-gallon drums.

- Atotal of apg)roximately 66 B-25 boxes with an average waste density of
0.4088 g/cm?, of which approximately 39% are supercompacted and 61% are
uncompacted, would be disposed in the Engineered Trench.
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204 55-gallon Drums of
Waste Received at SCF;
Equivalent to 14.5 B-25s

100 B-25s Received
for WSF Screening
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Figure5. Waste Sort Facility/Super Compactor Facility B-25 Process Flow Diagram
(Phifer and Wilhite, 2001)
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» If the B-25 containers meeting the Waste A cceptance Criteria (WAC) were not
processed through the WSF/SCF prior to disposal in the Engineered Trench, and
if the waste received directly from the generatorsin 55-gallon drums was instead
received in B-25 containers, the average density of the waste within the
uncompacted B-25s would be 0.1785 g/cm?®.

» Theaverage B-25 container in an Engineered Trench containing B-25s which
have been processed through the WSF/SCF is equivalent to 1.72 average B-25
boxes in an Engineered Trench containing only uncompacted B-25s on a mass
equivalent basis. Processing through the WSF/SCF results in disposal of a mixture
of supercompacted and uncompacted B-25 boxes.

The majority of waste containersto be placed in the ET will be 90 cubic ft B-25 containers.
B-25s are made of hot-rolled, 12-gauge carbon steel (ASTM-A569-93). Some older
documents refer to 14-gauge low-carbon steel construction (Dames and Moore, 1987; Y au,
1986). Both interior and exterior are painted. Both an older (1986) B-25 procurement
specification referring to 14-gauge steel and a more recent (2000) B-25 procurement
specification referring to 12-gauge steel areincluded in Appendix D.

According to Y au (1986), mechanical properties like tensile and yield strength are not
published by steel producers, because the steel in thin sheet form is not suitable for
consideration of structural resistances. Y au (1986) cites personal communication with
Bethlehem Stedl, Inc., indicating minimum yield strength of Y = 35 ksi, and tensile strength
of U =43 ksi. Because of its high ductility with a maximum strain of 35 percent, the sheet
metal is generally used for deformable containers. The side plates are stiffened by V-shaped
crimps, and the bottom plate is stiffened by three channel risers (also called girders). Only
thelid plateis not stiffened. The lid plate has a turned-down rim, which folds over the side
like a shoe container cover. When the container isready for burial, up to 12 angled steel
pegs approximately 3 in. wide are driven into the buckles on the side walls to secure the lid.

3.6 SOFT-SIDED CONTAINERS

Another containerization method under consideration for ET application is soft-sided
disposable containers. Two vendors have demonstrated this technology at SRS. For
information purposes, the available vendor’s product is described here.

The Transport Plastics, Inc., Lift-Linersoft-sided waste packaging system includes a
25-ml. woven outer polypropylene fabric shell with a 2-ml. Water-resistant coating and a
45-ml. double layer polypropylene inner liner. The outer shell is equipped with 18 lifting
straps made of 2 in. polyester seat belt webbing material. The containers meet the U.S.
Department of Transportation (DOT) requirements for transport of low specific activity and
surface contaminated objects.
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The system includes aloading frame used to support the shell and inner liner during loading
and alifting/spreader bar. The lifting/spreader bar attaches to the lifting straps for hoisting
the container from the loading frame onto a transport vehicle. A small forklift can move the
empty loading frame and lifting/spreader bar. The empty bags are light and compact enough
to move by hand. Each container has a capacity of 260 cubic ft and holds up to 24,000 |bs.
Thisisamost three times the weight and capacity of aB-25. Thereisaone-time cost of
about $7,000 for the loading frame and lifting/spreader bar. The soft-sided containers cost
about $380 per bag. Thisresultsin asavings of about $1,800 in container cost for each bag
filled versusfilling three B-25s. Smaller size bags equivalent in sizeto a B-25 are a'so being
developed and tested.

Soft-sided containers are currently being evaluated at SRTC by B.T. Butcher and co-workers,
as replacements for some B-25s at SRS. One obvious advantage over B-25sisthe very
significant reduction in void space, with concomitant reduction in subsidence and increase in
long-term stability. Soft-sided containers might be placed similarly to sanitary waste, with a
layer of soil between layers of containers. Even with layers of soil, compaction could result
in atotal waste/compacted soil thickness only half the height of the current 4-high B-25
height.

One disposal method (conceived by Mark Phifer) that could be considered for finite element
modeling is placement of soft-sided containers in a “pillow” configuration. The “pillow”
could be covered by a bentonite or high-density polyethylene (HDPE) “cap,” and possibly
underlain by a bentonite or HDPE seal and/or a gravel capillary break. The “pillow” could
also be overlain by 10 to 12 ft of native soil (providing static surcharge, compaction, and
isolation from intruders). The native soil could be covered at the surface by climax
vegetation. Such a configuration could provide truly long-term stability with minimal
subsidence and maintenance.

3.7 WASTE CHARACTERISTICS

The ET will contain low-level radioactive waste (LLW). LLW is radioactive waste that is

not classified as high-level waste, transuranic waste, spent fuel, or by-product material as
defined in DOE Order 435.1, and does not contain Resource Conservation and Recovery
Act-regulated hazardous waste (WSRC, 2000d). It consists of radioactively-contaminated
materials such as miscellaneous job control waste, small equipment, plastic sheeting, gloves,
wood, debris, and soil.

SRS operations classify LLW as long-lived, intermediate-level waste, and low-activity waste.
Long-lived waste has higher quantities of long-lived isotopes (such as carbon-14).
Intermediate-level waste consists of waste material that radiates greater than 200 millirem per
hour from an unshielded engineered metal container at 5 cm. Intermediate-level waste is
further differentiated by the presence of tritium. Low-activity waste consists of waste

material that radiates less than 200 millirem per hour from an unshielded, engineered metal
container at 5 cm. The LLW Program does not currently accept liquid waste, wastes
containing transuranic radionuclides greater than 100 nCi/g, or mixed waste for storage and
disposal. The primary isotopes of concern are tritium, iodine-129, cesium-137, strontium-90,
plutonium-238, and plutonium-239 (WSRC, 2000d).
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SRS has 13 LLW streams (treatability groups) in awide range of physical forms. At present,
the LLW facilities (including nine onsite storage facilities, vault disposal units, and trenches,
including the ET) are forecast to receive about 6,000 cubic meters of LLW for disposition per
year. Thisamount is predicted to gradually decrease in the future. Currently, compactable
LLW is segregated from non-compactable LLW in the WSF, and is processed in the SCF
before disposal in order to maximize disposal space. The remainder is being stored pending
processing in the on-site segregation/supercompaction facilities. LLW system operations
include shallow land disposal for suitable waste forms (soil, debris, wood, components in
grout, boxed LLW); storage of naval reactor components and contaminated large equipment
pending disposal; continued disposal of LLW in the Low-Activity Waste Vaults; and
continued disposal of intermediate-level waste in the Intermediate Level Non-Tritiated Vault
and the Intermediate Level Tritiated Vault. The following treatability groups may be placed
inthe ET (WSRC, 2000d).

SRSLLW-1, This treatability group consists of boxed Low-Level Bulk Waste
No Treatment L ow- received from Naval Reactor facilities and onsite generators.
Level Bulk Waste This waste requires no treatment and is packaged for direct

disposal. Asmuch as 60 percent of this waste will qualify for
disposal inthe ET, with the remainder disposed in the E-Area

Vaults.
SRS-LLW-2, This treatability group includes three separate known waste
Low-Level Waste Direct  streams: Low-Level Alpha Waste, compactable waste packaged
to Compactor in drums by generators for compaction, and, for planning

purposes, a portion of the projected waste from the Tritium
Extraction Facility (FY06). It is estimated that 60 percent of
this treatability group will be disposed in the ET, with the
remainder disposed in the E-Area Vaults.

SRS-LLW-3, This treatability group consists of legacy waste stored in B-25s

Low Activity Bulk Waste and newly generated Low Activity Waste. Thewasteis
primarily paper, plastic, rubber, and cloth job control waste.
Some wood and small amounts of metal may also be present.
About 90 percent of the legacy waste will be compactable.
Newly generated waste will be packaged directly for
compaction/direct disposal. Once treated (compacted), about 60
percent of the waste will be disposed in the ET, with the
remainder disposed in the E-Area Vaults.

SRS-LLW-4, This stream consists of facility 232-F equipment (legacy), and
Bulk Metal to Direct future job control, scrap, and components. A small quantity of
Disposal LLW from the mixed LLW program (but not mixed LLW) will

be disposed. Most of thismaterial is not considered a
candidate for decontamination and will be segregated by the
generator for direct disposal. The preferred disposal option for
most of thiswaste is direct disposal inthe ET. The 232-F
equipment has a preferred disposal option of the DOE-Nevada
Test Site, dueto high tritium levels.
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Contaminated Large
Equipment to Size
Reduction
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Thiswaste is primarily ail, oil and water, or water, with some
chemical waste. Some of the liquids have high tritium levels
that make them unsuitable for onsite or commercial treatment.
Options for treatment include commercial treatment through
combustion, stabilization, or detritiation (technology still in
development). The Toxic Substances Control Act Incinerator at
Oak Ridge Reservation (not currently available) may become
available. The preferred trestment option, the SRS
Consolidated Incineration Facility, is not currently available.
The preferred disposal option after treatment for the majority of
this group isthe ET, with the remainder disposed in the E-Area
Vaults.

This stream will consist of newly generated scrap and
components which have been segregated at the generator for
survey and decontamination. Following survey and/or
decontamination, about 75 percent of this stream will be
disposed through free release/sanitary landfill. The portion not
suitable for free-release/sanitary landfill disposal may be
disposed in an E-Areadlit-trench if it cannot be containerized,
or inthe ET if it can be containerized.

This stream consists of material or components that are too
large for disposal in a standard container. These types of
material include pumps, jumpers, scaffolding, trailers, process
equipment, etc., presently in storage and expected to be
generated by future Environmental Restoration Department
(ERD) and Decontamination and Decommissioning (D&D)
activities. The preferred option is decontamination and free
release. A second option is disposition by vendor. The least
preferred option is trench disposal within a grout/stabilizing
matrix (called components-in-grout), probably in a dlit-trench
or, possibly, in the ET, which would require approval for
expanded trench use and possible regulatory exemptions.

For this stream, large equipment is material or components,
such as reactor process water heat exchangers, that are too large
to fit in a standard waste container. The heat exchangers make
up the majority of the volume. The majority of this stream will
reguire extensive decontamination prior to treatment/disposal.
Disposition is anticipated to be 50 percent to beneficial re-use,
and 50 percent to an E-Areatrench. Components with higher
contamination levels will be disposed in a grout/stabilizing
matrix, most likely within adlit-trench or, possibly, the ET.
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SRS-TRU-1, This waste group is apha contaminated |ow-level waste

TRU WasteLess Than currently classified and being managed as transuranic (TRU)
100nCi/g Alpha waste. The waste is packaged in Type 7A or 17C drums with
Contaminated (Non- 90-mil polyethylene liners, for which the inventory records
Mixed) Drums report O grams of Pu-238. The drums contain low-density job

control waste: hydrogenous materials (plastics, wipes, €tc.),

metal tools, inner containers, polyvinyl chloride bags, tape,

gloves, shoecovers, celite, swipes, paper, glass, hut plastic,

motors, metal, scales, valves, adsorbed liquids, etc. Solid

Waste’s preferred treatment option is supercompaction at SRS,
with disposal in E-Area trenches, possibly including the ET
(WSRC, 2000d).

3.8 SEISMIC CHARACTERISTICS

The largest known earthquake to affect the site region was the Charleston earthquake of
1886. This Modified Mercalli Index (MMI) X earthquake struck Charleston, South Carolina,
on August 31, 1886. The greatest intensity felt at SRS has been estimated at MMI VI-VII
(felt by all; everyone runs outdoors; damage negligible in buildings of good structure, but
considerable in poorly built structures) as a result of the Charleston earthquake. Minor
tremors from aftershocks of the 1886 Charleston event were also felt in the area where SRS
IS now located. Intensities of these tremors were estimated to be equal to or less than MMI
IV (WSRC, 2000a).

Seismic-activity producing earthquakes of estimated MMI up to V to VII have occurred in
the Bowman, South Carolina, area (about 95 km northeast of SRS) over the last 200 years.
These earthquakes produced acceleration at SRS of less than 0.1 times the earth’s
gravitational acceleration. An earthquake (MMI VIII) that struck Union County, South
Carolina, about 160 km north-northeast of SRS, in 1913 was felt at Aiken (6 km north-
northwest of SRS) with an MMI of 1l to Il (vibration indoors like a passing truck).

SRS has been operating a continuous recording seismic network onsite since the mid-1970s.
The network was developed to monitor SRS and regional seismic activity that may
potentially impact the safety of existing or planned structures and systems. Three
earthquakes of MMI Il or less have occurred with epicentral locations within the boundaries
of SRS.

* An MMI lll earthquake occurred on June 9, 1985, with local duration magnitude
of 2.6. The mean annual probability of an intensity Il event at SRS is abbut 10
according to Stephenson et al. (1985).

* An MMI I-Il earthquake occurred on August 5, 1988, with local duration
magnitude of 2.0. On May 17, 1997, an earthquake with duration magnitude of
about 2.3 occurred near GunSite 51 ( about 16 km south of A Area).

* On October 8, 2001, an earthquake of estimated duration magnitude 2.5 occurred
about 2.5 miles northeast of F Area, according to Donald Stevenson, with ERD’s
Site Geotechnical Services group (personal communication, Donald Stevenson to
Mike Lewis, October 8, 2001).
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None of the earthquakes triggered the seismic alarms at SRS facilities, which are triggered
when ground accel eration equals or exceeds 0.002 times the earth’s gravitational acceleration.
The epicenters of these earthquakes appear to be located within about 10 km. of the
intersection of a northwest-trending fault and the northeast-trending border fault at the
northern edge of the Dunbarton Triassic basin. The epicenters are relatively shallow (1 to

3 km below ground surface) (WSRC, 2000a; WSRC, 2000b).

The recurrence interval for a Charleston-sized shock (MMI X) for the Charleston area and for
the Coastal Plain ison the order of 1,000 years, at the 95 percent confidence level. A
recurrence of the 1886 Charleston earthquake would result in an intensity of MM1 VI at
SRS. Recurrence of earthquakes associated with other known seismic zonesin the region are
not expected to be of greater intensity nor cause greater shaking at SRS (WSRC, 2000a).

A geotechnical seismic assessment was performed in 1995 for the Defense Waste Processing
Facility (DWPF) in S-Area, located less than 1 km north of the ET (WSRC, 1995). The
assessment concludes that neither geologic nor geotechnical hazards exist based on the
design basis earthquake that would adversely affect the DWPF. Static and dynamic structure
settlements were within tolerable limits, and liquefaction susceptibility was negligible for the
seismic events analyzed. Although this study was not performed at the ET itself, the areaiis
close enough to indicate the soils within and above which the ET will be emplaced are
relatively sound, and not predisposed to weaken significantly due to seismic activity.

Another liquefaction probability assessment was performed for H Area, located across
Road 4 from E Area (WSRC, 2000c). This assessment particularly evaluates Tobacco Road
Formation soil strength properties using cone penetrometer data. The bottom of the ET will
likely be at, or just above, the contact between the Tobacco Road Formation and the
overlying Upland Formation. The H-Arealiquefaction study concludes that the H-Area
Tobacco Road Formation met liquefaction-potential requirements. This indicates the
Tobacco Road Formation at the nearby ET should not be predisposed to liquefaction due to
seismic activity.

In summary, the recurrence interval for a Charleston-sized shock (MM X) for the Charleston
area and for the Coastal Plain is on the order of 1,000 years. A recurrence of the 1886
Charleston earthquake would result in an intensity of MMI VIl at SRS. The soils
surrounding the ET are not predisposed to liquefaction. Although unobserved to date, given
B-25 structural degradation through time, the behavior of disposed materials within the ET
may include consolidation and subsidence associated with future seismic events.
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3.9CLIMATE CHARACTERISTICS

The southeastern United States has a humid, subtropical climate characterized by relatively
short, mild winters and long, warm, and humid summers. Summer-like weather typically

lasts from May through September, when the areais subject to the persistent presence of the
Atlantic subtropical anticyclone (i.e., the “Bermuda” high). The humid conditions often
result in scattered afternoon thunderstorms. Average seasonal rainfall is usually lowest
during the fall (Cook et al., 2000).

The weather is changeable during the winter as mid-latitude low-pressure systems and fronts
migrate through the region. Measurable snowfall is rare. Spring is characterized by a higher
frequency of tornadoes and severe thunderstorms than the other seasons. During spring,
temperatures are mild and the humidity is relatively low (Cook et al., 2000).

The average annual temperature at SRS is 64.7 °F. July is the warmest month of the year,
with an average daily maximum of 9B and an average daily minimum near 72 °F. January

is the coldest month, with an average daily high around 56 °F and an average daily low of

36 °F. Temperature extremes recorded at SRS since 1961 are 107 °F in July 1986 and -3 °F
in January 1985 (Cook et al., 2000).

Annual precipitation averages 49.5 in. Summer is the wettest season of the year with an
average monthly rainfall of 5.2 in. Fall is the driest season with an average monthly rainfall
of 3.3 in. Relative humidity averages 70 percent annually with an average daily maximum of
91 percent and an average daily minimum of 45 percent (Cook et al., 2000).

Winds are most frequently from the northeast and southwest sectors. Measurements of
turbulence are used to determine whether the atmosphere has relatively high, moderate, or
low potential to disperse airborne pollutants (commonly identified as unstable, neutral, or
stable atmospheric conditions, respectively). Generally, SRS atmospheric conditions were
categorized as unstable 56 percent of the time (Cook, et al., 2000).

U.S. Environmental Protection Agency (EPA) and National Aeronautic and Space
Administration (NASA) studies indicate human activities have changed the atmosphere’s
chemical composition (EPA, 1997; EPA, 1998; NASA, 2001). Carbon dioxide, methane,
nitrous oxide, and chlorofluorocarbons, the primary “greenhouse gases,” have increased.
These gases have undisputed heat-trapping properties. Though the specific climatic response
is uncertain, meteorological data indicate detectable changes. Likely responses include
increases in temperature and changes in precipitation, soil moisture, and sea level, which
could have adverse effects on ecological and groundwater systems, human health, and the
economy.
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Long-term climate changes may affect long-term cover system stability. Changesin
precipitation may enhance erosion rates. Changes in temperature and rainfall can result in
floral and faunal suite changes, particularly by making conditions intolerable to already
marginal species. Interestingly, EPA (1998) makes the following statement regarding the
effect of increased rainfall on buried hazardous waste at SRS:

The effect of buried hazardous wastes on groundwater quality, particularly
in Barnwell County and near the Savannah River Plant, isaconcern in
South Carolina. Although the effects of climate change on the movement
of pollutants are not well understood, changesin infiltration rates could
affect the rate at which pollutants migrate through an aquifer. Increased
precipitation could contribute to groundwater contamination by increasing
the inflow of contaminants into nearby aquifers.

Global mean surface temperatures have increased 0.6 — 1.2 °F between 1890 and 1996. The
average temperature in Columbia, South Carolina, has increased 1.3 °F over the last century,
while precipitation has increased by up to 20 percent in many parts of the state (EPA, 1998).
Regional climate change calculations are much less reliable than global ones. Regional
climate may become more variable, with increased frequency and intensity of some extreme
weather critical to ecological systems (droughts, floods, frosts, cloudiness, hot or cold spells,
and associated fire and pest outbreaks; EPA 1998).

Based on projections made by the Intergovernmental Panel on Climate Change and results
from the United Kingdom Hadley Centre’s climate model (HadCM2), EPA (1998) cites
temperatures in South Carolina could increase by 3 °F (a range of 1-5 °F) over the next 100
years (slightly less in winter and summer, slightly more in spring and fall). Precipitation
increase is estimated at 15 percent (range 5-30 percent) in spring, slightly more in summer
and fall, and slightly less in winter. Near the Aiken County, South Carolina area,
precipitation increase is estimated around 10 percent over the next century. Near the
Richmond and Columbia County, Georgia area, across the Savannah River from SRS,
precipitation increase is also estimated around 10 percent over the next century (EPA, 1997).
Ironically, though increased precipitation is predicted, decreased soil moisture is also
predicted, due to increased temperatures.

The EPA (1998) predictions are consistent with preliminary regional projections for the
southeastern U.S. cited in NASA (2001). Southeastern region temperatures are predicted to
increase by about 4.1 °F (2.3 °C) by the year 2090. The increase occurrence is projected in a
slightly nonlinear manner, with about a 1.8 °F (1 °C) increase over the next 30 years.
Precipitation is projected to increase 3 percent over the next 30 years and by about 20 percent
by the end of the century (NASA, 2001).

In summary, SRS climate change predictions are available for the next century. Predictions
indicate subtropical conditions continue, with temperatures and precipitation increasing.
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4.0 DOE-SITE DISPOSAL METHODSAND VOLUMES

To provide perspective on the enormity of the DOE complex low-level waste volume, past
and future disposal volumes for DOE’s 20 major waste-generating sites are summarized in
Table 8.

Table8. Past and Future Low-Level Waste Volumes for DOE’s 20 Major Waste-
Generating Sites (GAO, 2000)

DOE Site Disposal Completed (m®) | Disposal Planned (m?) Total (m®)
Argonne Nationa 886 623 1,509
Laboratory, East, 1L

Bettis Atomic Power 12,254 3,642 15,896
Laboratory, PA

Brookhaven National 1,403 not available 1,403
Laboratory, NY

Fernald Environmental 439,017 2,173,271 2,612,288
Management Project, OH

Hanford Site, WA 495,049 128,707 623,756
Idaho National Engr. and 98,5000 26,000 124,500
Environ. Laboratory, ID

Knolls Atomic Power 5,763 6,267 12,030
Laboratory, NY

Lawrence Livermore 5,641 6,350 11,991
National Laboratory, CA

Los Alamos National 223,400 273,000 496,400
Laboratory, NM

Mound Plant, OH 54,798 103,321 158,119
Nevada Test Site, NV 243,000 119,983 362,983
Oak Ridge Reservation, TN 4,253 579,191 583,444
Paducah Gaseous Diffusion not available 11,000 11,000
Plant, KY

Pantex Plant, TX 3,070 not available 3,070
Portsmouth Gaseous 978 14,387 15,365
Diffusion Plant, OH

RMI Titanium Company, 44 10,477 10,521
OH

Rocky Flats Environmental 9,424 157,436 166,860
Technology Site, CO

Sandia National 2,047 4,220 6,267
Laboratories, NM

Savannah River Site, SC 353,911 407,000 760,911
West Valley Demonstration 11,988 56,634 68,622
Project, NY

Total 1,965,426 4,081,509 6,046,935
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Six DOE sites have active disposal facilities for low-level and/or mixed wastes (GAO, 2000).
All six sites are located where DOE and its predecessor agencies generated low-level and
mixed wastes through a variety of activities, from producing nuclear weapons, to operating
nuclear reactors, to conducting nuclear research. The Sites have historically disposed low-
level wastes in burial grounds, many of which are currently undergoing environmental
remediation. Table 9 (from GAO, 2000) presents the six sites, the volumes of low-level
waste disposed, and capacity for additional waste.

Table9. DOE’s Active Waste Management Disposal Facilities’ Waste Disposal
Volumes and Remaining Capacity (GAO, 2000)

Disposed Low-Level Remaining
Disposal Facility DOE Site Waste Volume (n) Capacity (m°)
Hanford 200 Area Hanford Site 380,500 934,000
Low-Level Buria
Grounds
Radioactive Waste INEEL 98,500 64,300
Management
Complex
AreaG of Technical | LANL 223,400 273,000
Area-54 Materid
Disposal Area
Radioactive Waste Nevada Test Site 551,000 2,400,000
Management Sites
Areas3and 5
Interim Waste ORNL 3,640 1,760
Management Facility
E-AreaLLW and SRS 29,911 133,300
Saltstone Disposal
Facility
Total 1,286,951 3,806,360

The following brief descriptions of site disposal methods (other than SRS) are from GAO
(2000). Although the specific purpose of the present report isto provide site-specific
parametric information for the ET case study, the greater purpose for this overall task isto
provide arisk- and cost-based methodology for evaluating long-term disposal options. This
methodol ogy should be adaptable to all DOE long-term, low-level radioactive waste disposal
facilities. Therefore, summarizing this DOE complex-wide information here provides
perspective for the scope and variety of DOE’s low-level disposal.
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Hanford Site Active Low-L evel Burial Grounds cover about 1 mi? (2.6 km?) in the middle

of the site. Each burial ground comprises a number of trenches, which will be filled with

wastes contained, for the most part, in wooden containers or drums. Most of the trenches are

used to dispose of DOE’s wastes, but one is reserved for contaminated reactors from naval
vessels operated by the Department of Defense. These reactors will be buried

1to 20 ft bls (0.3 to 6.1 m). The Hanford Low-Level Burial Grounds can accept virtually all
types of low-level wastes. The site has developed performance assessments that demonstrate
its disposal operations are protective of human health and the environment. The eight active
low-level burial grounds are located on a plateau approximately 200 ft (60.6 m) above the
water table. The site’s annual rainfall (about 6 in.; 0.15 m) is less than the amount of
evaporation, thus limiting the downward migration of contaminants.

INEEL Radioactive Waste M anagement Complex (RWM C) occupies about 890 fni

(2,305 knf) of dry, cool desert in southeastern Idaho. The site once had 52 active nuclear
reactors, and reprocessed spent nuclear fuel for decades. Currently, the site’s primary
missions include storing spent nuclear fuel and treating and eventually disposing transuranic
wastes offsite. The site’s Radioactive Waste Management Complex (RWMC) covers

roughly 144 acres (58.3 hectares), and is used for interim transuranic waste storage and low-
level waste disposal. The four active, conjoined low-level waste disposal pits cover about 6
acres (2.4 hectares) adjacent to the transuranic waste storage areas. The pits are also adjacent
to previously-filled waste burial grounds managed by the INEEL ER program. The site is
fairly remote and dry. Average annual rainfall is 9 in. (0.23 m). Groundwater is about 700 ft
(212.1 m) bls.

RWMC primarily disposes of low-level wastes in containers such as large (4- x 4- x 8-ft;

1.2- x 1.2 x 2.4 m) wood and metal containers, which are stacked 20 ft (6.1 m) high in
unlined pits. To conserve disposal capacity and increase long-term stability, low-level
wastes are sized and compacted at the site’s Waste Experimental Reduction Facility prior to
disposal. Smaller quantities of remote-handled low-level wastes are disposed in special
concrete vaults in one area within the disposal pits. All low-level wastes disposed at RWMC
are from INEEL. In FY 99, the facility disposed about 6,000 cubic meters of waste, almost
eliminating the site’s backlog of stored low-level waste. Current DOE plans assume the
disposal facility will accept contact-handled low-level waste through 2006 and remote-
handled waste through 2008.

Los Alamos National Laboratory Area G of Technical Area-54 Material Disposal Area

began accepting wastes in about 1959. This area occupies approximately 64 acres

(25.9 hectares) on top of a mesa adjacent to the highway between the laboratory and the
nearby community of White Rock. The relatively dry climate [average annual rainfall 14 in.
(0.35 m) in Area G] and volcanic bedrock combine to limit potential contaminant migration
from the facility. The water table lies 800 ft (242.4 m) below the mesa surface. The mesa
edges ultimately limit the disposal facility’s expansion potential, but additional acreage could
be developed beyond the area currently used.
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The facility disposes low-level waste using shallow land disposal in either pits or shafts.
Approximately 40 disposal pits have been used in Area G, four of which are currently active.
The unlined pits, which are no more than 65 ft deep, are filled with an average of 10 to 12
tiers of tightly stacked wastes. The layers of waste are covered with backfill to build the
tiers. During waste emplacement, pipes are installed for environmental sampling during
operations and after closure. To optimize its disposal capacity, Los Alamos uses a compactor
to reduce the volumes of some low-level wastes by asmuch as8to 1. Metal waste
containers are used.

Most of Los Alamos’ low-level wastes come to Technical Area-54 from over 2,000 onsite
generators, with a limited amount from offsite. Because Los Alamos expects to continue its
current missions into the foreseeable future, it is attempting to conserve the site’s limited
disposal capacity for anticipated onsite wastes.

Nevada Test Site Area 3 and Area 5 Radioactive Waste Management Sites are located in
southeastern Nevada, about 65 mi. (104.6 km) northwest of Las Vegas. From 1951 through
1992, DOE and its predecessor agencies conducted 928 nuclear tests at the site,

100 atmospheric and 828 underground. Many of the testing areas will require long-term
institutional controls to prevent inadvertent exposure to residual contamination. Area 3 and
Area 5 are well within the site boundaries. Both areas are arid, receiving 4 to 6 in. of rain
annually. There is no nearby surface water, and the water table is approximately 1,600 ft
(484.8 m) below Area 3 and 800 ft (242.4 m) below Area 5.

The Area 3 site covers about 120 acres (48.6 hectares) and currently disposes low-level
wastes in seven subsidence craters that resulted from underground nuclear tests. The seven
craters make up five disposal units. In two cases, the area between craters was excavated to
make two craters into a single disposal unit. The subsidence craters require little excavation
before being used for disposal (in contrast to the engineered trenches in Area 5 and at other
DOE sites). Low-level bulk wastes arrive in large cargo containers or soft containers, some
of which can be rolled off hydraulic truck beds, reducing necessary handling.

The Area 5 site comprises 732 acres (296.2 hectares), 92 acres (37.2 hectares) of which are
currently used for shallow land disposal. The wastes are accepted in containers, drums, or
soft packages and are stacked in a stair-step manner within 22 engineered and excavated
disposal trenches. As the trenches fill, the wastes are covered with clean soil until the facility
can be permanently closed.

The Nevada Test Site has been disposing low-level waste from other sites since the 1960s,
with larger quantities accepted since the mid-1970s. Offsite wastes comprised approximately
57 percent of the total volume of low-level waste disposed from 1974 through 1997. During
the last five years of this period, offsite wastes accounted for approximately 95 percent of the
total volume of low-level waste disposed at the site. In fact, the Nevada Test Site accepted
more than 41 percent of all low-level waste disposed in DOE’s shallow land disposal

facilities from 1987 through 1996.
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Oak Ridge Reservation Interim Waste Management Facility - Oak Ridge Reservation,
established in 1942, occupies approximately 55 mi? (142.5 km?) in eastern Tennessee, near
Knoxville. The site has included uranium enrichment, isotope separation, and plutonium
production facilities, anong others. Hydrologic conditions make the site unsuitable for
shallow land disposal of radioactive wastes. The Oak Ridge climate is humid, with annual
averagerainfall of 55in. (1.4 m) Depth to groundwater is shallow [less than 20 ft (6.1 m) in
some areas and averaging 20 to 50 ft (6.1 to 15.2 m)]. Groundwater is discharged to the
surface in some areas, to onsite streams and springs. The Clinch River and six tributaries run
through the reservation, and amajor aquifer underlies the site.

Because of this wet environment, Oak Ridge’s only low-level waste disposal facility, the
Interim Waste Management Facility (IWMF), is an aboveground, high-cost engineered
facility. Modular concrete vaults are filled with low-level wastes encapsulated in concrete.
The vaults are placed on concrete pads, and grout is used to fill void spaces within the vaults.
A concrete lid with a seal is place on each vault following the grouting operation. IWMF has
a total of six 18 m x 27 m concrete pads, a leachate collection system, and a monitoring
capability. The facility is expensive, and its use for long-term disposal has been questioned.

No significant amount of waste was disposed in IWMF during FY99 due to costs and the
re-evaluation of the facility’s performance assessment and waste acceptance criteria. The
site will eventually load vaults onto the already-constructed pads. These vaults will be filled
primarily with waste containing high-activity, short-lived isotopes like cesium and strontium.
The facility cannot accept much of the low-level waste generated at the site, and its disposal
capacity is limited to 5,400 fn
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5.0 CONCLUSIONS

Thisreport details parameters to be used in FY 02 finite element modeling related to long-
term waste stability. Parameters related to B-25 corrosion evaluation are al so included.
Work performed in FY 01 hasindicated a number of additional details that may be considered
for thisfinite element modeling. One would be the response of the uppermost B-25 to soil
loading. The placement of a minimum 4-ft-thick soil cover may be sufficient to push the top
of the uppermost B-25 down inside the container. Thiswould change the response of the
stack to dynamic compaction, possibly transferring the greatest energy to the second and
third B-25 from the top.

Another detail isthe discovery during the B-25 exhumation that the uppermost B-25 was full
of water and soil, and that the underlying B-25 was half-full of water. This suggests
additional study of the dynamics of moisture accumulation within buried B-25s should be
performed. It also suggests the performance of B-25sin isolating waste (previously
considered not to take place) should be evaluated.

Another detail that should be considered is that most of the B-25s in the ET will not
necessarily be in contact with soil over large portions of their surface area. Most of the
B-25s will be in close proximity to other B-25s, and would provide some degree of latera
support to adjacent containers. The effect of lateral support/incomplete soil contact on
corrosion rate and physical stability should be considered.

FY 02 structural modeling will focus on the most likely ET waste stabilization method to be
implemented. Thiswill begin by discussing all the possible stabilization methods with SRS
SWD and SWD-funded scientists and engineers who are evaluating disposal alternatives.
The most likely alternatives will be used for structura finite element modeling. Later, in

FY 03, the modeled method will be incorporated into the ET performance assessment. The
methodology for evaluating choices for long-term stabilization will be incorporated into a
guidance document for DOE complex-wide distribution. The methodology should be
adaptable to long-term disposal facilities using various disposal methods and in various
climate zones.

One method under consideration is the use of soft-sided containers. A general conceptual

model for this method might be to place the same waste volume (same radioactivity content)

in amounded configuration of layers of soft-sided bags. The bag layers might be separated

by soil layers, with each soil/bag layer compacted. The bag mound might be underlain

and/or overlain by alow-permeability layer. The mound could then be covered with athick

soil layer and planted with naturally occurring vegetation designed as closely as possible to

that of the area’s natural climax vegetation. Such a design would substantially reduce future
subsidence compared to disposal using B-25 containers (whether or not the B-25s are
dynamically compacted or contain supercompacted waste). Reduced subsidence should yield
lower long-term maintenance cost.
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Another method might be to alow the B-25s to naturally weaken by corrosion prior to
applying dynamic compaction and construction of anew cap. This concept would assume
that after the B-25s have structurally degraded, dynamic compaction would yield greater
consolidation (and less subsidence) than when performed while the B-25s are relatively
pristine.

An additional method under consideration is the use of static surcharge rather than dynamic
compaction. With this method, the thick mound of soil providing the surcharge also provides
sufficient soil to fill in subsidence while still providing a cover. Whichever method is
selected, cost and operational requirements (such as health and safety) must be met.

As DOE looks toward long-term stewardship, the overall goal for al long-term disposal

facilities should be, “...to develop disposal systems that will change in harmony with the
landscape in which it is sited” (Caldwell and Reith, 1993). This should include planning for
the eventual development of a “climax” vegetated cover and anticipating subsidence.
Caldwell and Reith (1993) state, “Our obligation is to free subsequent generations of the
responsibility for caretaking our hazardous residues, not to saddle them with housekeeping
chores which, if neglected, will result in the re-pollution of the environment that we worked
so hard to clean.” Selecting the best long-term waste stabilization method and providing the
best possible input for a disposal site’s performance assessment are steps toward fulfilling
this obligation.
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INSTALLATION INSTRUCTIONS

Personnel Performing Work Shali

¢ STOP WORK AND OBTAIN GUIDANCE FROM EITHER THE SYSTEM ENGINEER OR THE
DCP ORIGINATOR PRIOR TO PERFORMING ANY TASK WHICH IS NOT FULLY
UNDERSTOOD.

¢ STOP WORK AND OBTAIN A RESOLUTION FOR ANY “AS FOUND” CONDITION WITHIN
THE WORK SCOPE OF THIS DCP THAT IS NOT CORRECTLY DEPICITED WITHIN THE DCP.
RESOLUTIONS THAT REQUIRE A CHANGE TO THE DCP WILL BE IN WRITING (DCF).

¢ THE REFERENCED ENGINEERING GUIDES ARE REQUIREMENTS AND THE WORD
“SHOULD” WHEN USED SHALL BE UNDERSTOOD TO MEAN “SHALL”,

Codes & Standards

1997 Edition of the Uniform Building Code

29 CFR 1926 Subpart P

SRS Engineering Guide 15060-G, Application of ASME B31.3

WSRC 3Q Environmental Compliance Manual, Procedure 12.2 (Stormwater Management and
Sedimentation Reduction)

WSRC 8Q Employee Safety Manual, Procedure 34 (Excavations and Trenches)

SRS Engineering Standard 01110 R/4 (SRS Civil Site Design Criteria)

Solid Waste Plant Modification Traveler, U-PMT-E-00149 R/2

General Notes

1. The existing performance assessment requires a minimum of 25 feet of undisturbed soil between the
bottom of the trench and the ground water table. This design is based on an assumed maximum water
table elevation of 231.5 feet. Measurements taken from surrounding ground water wells BGO-3DR,
BGO-4D, BGX-10D and BGX-11D indicate that the water table elevation could range from 230.7 feet
to 240.1 feet. The actual water table elevation where the new mega-trench will be located shall be
determined prior to construction. Design Engineering shall be notified if actual water table elevation is
higher than the assumed value of 231.5 feet.

2. Prepare a Stormwater Management & Sediment Reduction Plan (SMSRP) in coordination with
EPD/Environmental Support Section and U.S. Dept. of Agriculture/Natural Resources Conservation
Service (EPD/ESS and USDA/NRCS). The requirements of SC Regulation 72-300, the General
Permit, and the NPDES General Permit (land disturbances greater than 5 acres) must be met for plan
approval by EPD/ESS (ref. WSRC 3Q, Procedure 12.2).

3. Obtain an authorized Site Clearance Permit (OSR 3-121), as required, prior to start of construction (ref
WSRC 8Q, Procedure 34).

4. Stock piling of excavated materials shall be performed only in areas designated by WSRC,

Sump Liner

1. The sump liner detailed in this DCP will not prevent liquids from passing through the bottom or sides
of the sump. It is assumed that the operator of this facility will utilize other means to contain and
dispose of contaminated liquids which may enter the sump.

2. Excavate and shape foundation soils so top of installed Geoweb section is flush with or slightly lower
than the final grade as indicated on the drawings.

3. Install a 8-0z nonwoven geotextile underlayer on prepared surfaces, Ensure required overlaps are
maintained and outer edges of geotextile are buried a minimum of 6 inches below grade.

4. Feed precut lengths of tendon material through aligned holes in cell walls of Geoweb section before
expanding individual sections into position. Tie off end of tendons with a knot that cannot pass
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C-DCP-E-00001
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Page 2 of 2

INSTALLATION INSTRUCTIONS

through hole in cell walls. Tie knots to provide full tendon strength and not slip under tensioning of
tendon.

5. Anchor tendons and Geoweb sections at crest of slope and expand down slope surféce.

6. Confirm each Geoweb section is expanded uniformly to the required dimensions and outer cells of
each layer are correctly aligned. Interleaf or overlap edges of adjacent sections in each layer,
according to which side wall profiles abut. Ensure upper surfaces adjoining Geoweb sections are flush
at joint and adjoining cells are fully anchored.

7. Attach specified restraint pins to tendons at specified intervals to achieve necessary load transfer.

8. Place 4,000 psi concrete infill in expanded cells with suitable material handling equipment. Limit drop
height to a maximum of 3 feet. Avoid displacement of Geoweb sections by infilling from crest of
slope to toe of slope.

9. Overfill cells and manually compact or vibrate concrete. Screed surfaces to ensure finished surface is
flush with top edges of cells and apply a rake finish.

Discharge Line

1. The discharge line shali be a 6”¢ PVC pipe with a ultraviolet inhibitor. Install discharge line in
accordance with this DCP and SRS Engineering Guide 15060-G, PS500.

Instal} thrust blocks in accordance with this DCP.

Install a drain line with a valve at the inlet of the discharge line,

Install a rirrap apron at outlet of discharge line.

Attach portable sump pump to the PVC discharge line with a flexible hose. The fitting(s) installed on
the end of the discharge line shall be selected by construction to accommodate the use of a flexible
hose.

il

Suction Line

1. The suction line shall be a 6”¢ schedule 40 galvanized carbon steel pipe for a distance of
approximately 3’ from the pump inlet flange. The remainder of the suction line shall be a 6”¢ flexible
hose. The 6”9 flexible hose shall extend from the end of the galvanized carbon steel pipe to the bottom
of the sump. The 6”¢ schedule 40 galvanized carbon steel pipe shall be sloped from the pump inlet
flange toward the sump in order to minimize the loads on the pump housing.

2. Install suction line in accordance with this DCP and SRS Engineering Guide 15060-G, PS101B.

3. Install carbon steel pipe priming line, return line, and sampling line with associated valves and
connections on the 6”¢ schedule 40 galvanized carbon steel line. The piping and valves shall be
orientated in a manner that allows for ease of operation.

4. Install priming line, return line, sample line, and associated valves in accordance with this DCP and
SRS Engineering Guide 15060-G, PS101B.

5. Attach foot valve and inlet strainer to the inlet end of the 6”¢ flexible hose at the bottom of the sump.

6. Attach 2”¢ return line to the 27¢ galvanized carbon steel return line. 2”¢ return line shall extend into
the sump a minimum of 15°.

7. Attach 2”¢ priming line, priming pump, and associated electrical cable per the pump manufacturer’s

installation instructions.

Install the portable generator per the manufacturer’s installation instructions.

9. Install one (1) 10’-0” tong copper clad steel ground rod for generator ground connection.

e
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SOLID WASTE PLANT MODIFICATION TRAVELER
C-pef-€-ooooy,rlo

1. PMT NUMBER: 2. PMT TITLE: SWMF LLW Mega-Trench, Rev. 2 [3. SHEET NUMBER:

U - PMT -E-00149 1 oF _&8.

REQUEST
4. INITIATING DOCUMENT NUMBER (WR, REA, NCR, ETC.): 5. AFFECTED SYSTEM(S):
NONE N/A
EFACILITY: 7 BUILDING NC* 8. COMPONENT NUMBER/DESCRIPTION:
L) N/A NONE

9. REQUEST/MODIFICATION DESCRIPTION:

See Page 4 for Mega-Trench Requirements.

10. SUGGESTED RESOLUTION {OPTIONAL}): ]
See page 5 of the PMT for the conceptual location of the Mega-Trench (future LAWV No. 11 per Drawing W2017860)

11A. INITIATOR: 11B. DATE: {11C. DEPARTMENT: i1D. LOCATION:  {11E. PHONE:
D. F. SINK - | sr30/2000 |DESIGN AUTHORITY 724-15E 2_4846
12A. CONTACT (PRINT NAME): 12B. DATE: |12C. DEPARTMENT: n2D. LOCATION: 12E. PHONE:
D.F. SINK 5/30/2000 |DESIGN AUTHORITY 724-15€ 2-4846
WORK SCOPE REVIEW TEAM - REQUEST REVIEW

13A. 4 APPROVED - RELEASE TO ENGINEERING FOR 13D. MODIFICATION MANAGER:

DESIGN INPUT/QUTPUT DOM 5 WE

[ DISAPPROVED - STOP WORK 13E. COMMENTS (OPTIONAL):
13B. PRIORITY / CATEGORY: 12-38-13
13C. DESIGN OUTPUT DUE DATE: 4-13-00
14A WSRT CHAIRI\&N' _ : T46. DATE,
! - - & (2000
DESIGN AUTHORITY INPUT/TECHNICAL REVIEW

5 EFUNT TIONAL PERFORMANCE REQUIREMENTS AND THE BASIS FOR THESE REQUIREMENTS (PRES, TEMP, FLOW , ETC.):
ALLOW FOR THE SAFE DISPOSAL OF LOW LEVEL WASTE INTO A SHALLOW LAND BURIAL SITE.

16. TECHNOLOGY RISK SCREEN17. DESIGN CRITERIA:
THE DESIGN AGENCY SHALL IDENTIFY ALL APPLICABLE DOE ORDERS, SRS ENGINEERING STANDARDS,

?
LOW RISK? & NATIONAL CONSENSUS CODES AND STANDARDS APPLICABLE TO THIS MODIFICATION. A LIST OF THE CODES
AND STANDARDS AND APPLICABLE SECTIONS SHALL BE PROVIDED WITH THE DESIGN OUTPUT.
m YES D NO EI CRITERIA DOCUMENT PROVIDED REFERENCE:

‘v‘ THE ORIGINATOR OR DESIGN AGENCY SHALL COMPLETE OSR 3-161, PROJECT CHECKLIST FOR SAFEGUARDS
Y AND SECURITY {SWMF ONLY).

18- SPECIA QUALITY REQUIREMENTS!

NONE
19, SPECTAL OPERABILITY 7 MAINTAINABILITY / TESTABILITY /TNSTALTATION REQUIREMENTS:
NONE
00, DESIGN RISK ASSESSMENT #: 71 FUNCTIONAL CLASSIFTCATION: | 22 FOSC REVIEW!
* CATEGORY DA I:!B DC [X]D EGS ! PS [T]SC [jss i 1YES ‘1 x|NO
Sw)-RA-29- Swen k- F76
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C-PCR-€ -0006 1  Rin

1. PMT NUMBER: 2. PMT TITLE:  SWMF LLW Mega-Trench, Rev. 2 3 SHEET NUMBER:

U-PMT - E-00149 2 OF 5
DESIGN AUTHORITY INPUT TECHNICAL REVIEW (CONT)

23.UsQD / MSE: 24, EEC REQD# So)-&-wo-otp) 25. ALARA REVIEW REQ'D? (YES FOR PROJECTS REQUIRING TR&C)
#_UsQowe-2000-003¢  [YES [ NO [JYES [xNO

26. FIRE SAFETY REVIEW CHECKLIST REQD? 27. POLLUTION PREVENTION REQD?
BXIYES [C]NO B YES [ |NO

28. OTHER TECHNICAL AGENCIES REQD? IDENTIFY: A

YES [ NO
Z9A. DESTGN A RITY ENGINEER: POB. DATE: [29C. DEPARTMENT: 290 COCATIONT 29E, PHORE!
&(%Mf 5 [ foo St Jred-f 5E 24p4 6

30AFACILITY PERMIT MANAGER? B0B. DATE: [30CTDEPARTMENT! SODTLOCATION: SUEPHONE?

oo | SeEC— 2] AL TE
ITY ENG MGR? — BTB. DATE 1 31C DEPARTMENT — —3TD. LOCATIONT  39E. PHONE!?
Jprtotees |$L5fop | Stos T Ig-TE | e-¥T T
7 DESIGN AGENCY ACCEPTANCE

32A. DE . 2B, DATI_EI 72C. DEPARTMENT 32D. LOCATION: 32E. PHONE:
A DR e s | st | o pais
DESIGN oUTPUT IMPACT SUMMARY
33 DESIGN OUTPUT DOCTUMENTS (DL, DCP, DWGS, ETC.) 34, WORK PACKAGE NUMBERS:

35, INTER DISCIPLINE DESIGN REVIEWS REQ'D:
[JMECH [JELEC(]I8C [ ] CIVIUISTRUCTURAL[X]PERMIT [] T&PC(DCS)[ ] FIREPROT [T

AUTHORIZATION BASIS  SWMF ONLY
AUTHORIZATION BASIS ETF ONLY

[JRADCON [T]OPS [ ] MAINT [] CLID-BASE []SAFETY  []IH [X] AUTHBASIS [
. EMENTSY):
37A. CHANGE REQD 7| 37B. ITEM DESCRIPTION 37C.CHANGE REQD [37D. RESPFON™ [ 37E.”CHANGE COMP BY:
TO OPERATE ? PERSON SIGNATURE / DATE
YES NO  N/A YES NO
| [] [ |PROCUREMENT SPEC J ] /
O [] [] |SPAREPARTS O O /
1 ] [ |PREVMAINT (PMEVAL) J ™ /
[ (][] |INSTALLED INSTRUMENT DBASE M U /
() ] [ |[EQUIPMENT LABELING [] | /
(] [ [ |MASTEREQUIP LIST (MEL) ] ] {
] ] [} | CLI DATABASE ] [ /
[ ] [ | TRAINING: ] [ /
] [J [ |INsT/SETPOINTDOC ] ] /
] [] [ | ESSENTIAL DRAWINGS M ] !
O 7] [_] |ocs SOFTWARE i1 O !
M (1 [[] |MODEL WORK ORDERS | ) !
O [] [ |PRE-APPROVED MAINT INSTR ] ] {
O ] ] |8Q sMi 51 FINAL ACCEPTANCE INSP__ | ™ ] i} /
[ [1 [ |FD&Ps (WSRC-TR-06-0211) CIF ONLY ] - /
] (] [ |Asa WSRC-TR-96-0212)  CIF ONLY ] [ ) I,
(] [ []|PR (WSRC-TR-96-0183) CIF ONLY - ] /
] [] [J | AUTHORIZATION BASIS $8 ONLY O } /
I N ) I

0
—
-
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SOLID WASTE PLANT MODIFICATION TRAVELER

c-0cf-E- 0000l Rio

1. PMT NUMBER: 7. PMT TITLE: SWMF LLW Mega-Trench, Rev. 2 3. SHEET NUMBER:
U-PMT - E-00149 3 OF _5_
DESIGN OUTPUT IMPACT SUMMARY {CONT)
37A CHANGEREQD 7~ [378. ITEM DESCRIPTION T7C.CHANGE REQD 1370, RESFON | 37E. CHANGE COMP BY:
vEs NO WA YEEO OPER'f«OTE ? PERSCON SIGNATURE / DATE
— 1 [ | RCRAPERMIT O | !
[J [J [] |SCDHECAIRPERMIT ] ] /
7 [0 [[] | EPANESHAPPERMIT O] ] /
] [0 [ |FREHAZARD ANALYSIS ] [ !
] [] [ [PROCEDURENO ] ] /
] (] (] |PROCEDURENO - ] /
] ] [ |prOCEDURENO ] ] /
[] [ [ |oTHER J J /
38A. DESIGN AUTHORITY ENGINEER: 38B. DATE
39T MAINTENANCE ENGINEER{OR DESIGNEEY: 39BTDATE
40A. PROCEDURES MANAGER{OR DESIGNEE) 40B DATE:

ZTA. FACILITY AUTH BASIS MANAGER {OR DESIGNEE}): CHANGE REQD PRIOR TOINSTALLATION DYES [ JnNo 41B. DATE:

A2A FACILITY PERMIT MANAGER (OR'DESIGNEEF: THANGE REQD PRIOR TO INSTALUTATION ?DYES L—_’NO 428 DATE:

38 DESIGN AUTHORITY ENGINEERING MANAGER® 438, DATE!

ZA. OPERATIONS MANAGER (OR DESIGNEE): 44B. DATE:

WORK SCOPE REVIEW TEAM - RELEASE FOR TMPLEMENTATION

75 ALLITEMS { PERMITS, AUTH BASIS ) IDENTIFIED AS "CHANGE REQD #7.(~] APPROVED - RELEASE FOR IMPLEMENTATION
PRIOR TO INSTALLATION * IN BLOCKS 41A & 428 HAVE BEEN COMPLETED. [] DISAPPROVED - STOP WORK

46. OPERATIONAL RISK ASSESSMENT #

CATEGORY [TJA [ B[ jC[ 1D

28A. WSRT CHAIRMAN 488 DATE:

RELEASE FOR TESTING (OFPTIONAL)

149 ALLTTEMS T ACTIVITIES REQUIRED TO SUPPORT COMPONENT / SYSTEM TESTING HAVE BEEN COMPLETED.
THE AFFECTED COMPONENT(S) SYSTEM MAY BE RETURNED TO SERVICE AS NECESSARY TO SUPPORT POST MOD TESTING.

COMMENTS (OPTIONAL):

50A. OPERATIONS MANAGER (OR DESIGNEE): 50B. DAITE!

RELEASE FOR OPERATION

51 ALL ITEMS "REQUIRED TO OPERATE’ AS IDENTIFIED IN BLOCK 37 HAVE BEEN COMPLETED.
POST MODIFICATION TESTING HAS BEEN SATISFACTORILY COMPLETED.

THE IMPLEMENTING WORK PACKAGES HAVE BEEN CLOSED.

A SIGNED DESIGN CHANGE IMPLEMENTATION COMPLETION FORM IS AVAILABLE, IF REQUIRED.
COMMENTS (OPTIONALY.

524, OPERATIONS MANAGER {OR DESIGNEE]: 52B. DATE:

FINAL CLOSEOUT
[E3 ALL"VES CHANGE REUUTRED "TTEMS W BLOCTK 57 HAVE BEEN COMPLETED.
COMMENTS (OPTIONAL):

‘54A. MODIFICATION MANAGER 'rﬂBTUATET - T
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. -peg- €- 0000 o
U-PMT-E-00149
Page 4 Of 5

Provide a shallow land burial site ("Mega-Trench") for the disposal of Low Level Waste.
The location of the Mega-Trench should be located in future LAW Vault #11. The
trench should be designed to stack 4 B-25's high in depth. The trench will be designed
and constructed in sections of thirds due to limited funds for FY00. The design should
provide allowances for extending the next section of the trench while operation continues
in the previous section. The Mega-Trench will allow the drive-in function of flat bed
trucks, fork lifts, or a crane for disposing of waste containers. The base of the Mega-
Trench should allow for a minimum interior turning radius of at least 35 ft for heavy
equipment. The roadway leading into the Mega-Trench should be at least 30 feet wide
with a 5% grade and be designed to AASHTO HS-20 loads. The base of the Mega-
Trench should be sloped to move water runoff to a low point sump for collection and
pumping (using a portable pump on an elevated surface). The Performance Category of
the Mega-Trench is PC-1 and shall be designed per the SRS Engineering Standards
N0.01110. The sump shall be designed to accommodate rainfall from a 6 hour-25 year
storm event for third of the Mega-Trench area. The Mega-Trench floor should be used to
accommodate the difference between the design storm event (24 hour - 500 year return
period) and the 6 hour-25 year storm event. However, the depth of water at the trench
bottom shall not exceed 2 feet of water to prevent waste containers from floating. The
Mega-Trench side slope shall be designed with factor of safety of 1.5 against slope
stability failure if site specific strength data is not available. If site specific strength data
is obtained, a factor of safety less than 1.5 can be used. In no case shall the factor of
safety against slope stability failure be less than 1.2. The sump should be able to be
pumped out in 4 hours. A rigid pipe should be located near the pump to move water
away from the sump and direct the water, at the top of the slope, toward the existing
drainage ditch. In addition, the Mega-Trench should be provided with a small
submersible non-clogging industrial pump. This pump should feed a sample station,
located above the sump walls. This sample station should allow an operator to pull a
sample off the discharge of the small pump. This station should provide a series of
valves, which would allow the discharge water from the small pump to either be
redirected back into the sump during the sampling process or direct the discharge water to
prime the diesel engine driven pump and suction hose within 15 minutes. This small
pump should be powered by a small gas generator located near the sampling station. The
Mega-Trench walls should be sloped back to allow personnel to work safely at the base.
Also, the sloped walls should be provided with erosion control features for keeping the
walls intact. The life expectancy of the entire trench will be at least 20 years. The Mega-
Trench design should be reviewed by SRTC prior to issuance for potential impacts to the
Performance Assessment.
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Sent by: INTERSOL 9058751329 07/18/00 1_2:46PM Job 91 Page 1

C- 0cV-€ -60060\ Rie
BXTACRMERT $

InterSol Engineering Inc. FRCE B eT e

540 Moorelands Cr., Milton, Ontario, Canada L9T 484
Tel/Fax: 905-875-1329

FAX TRANSMISSION SHEET
FAX # 803-557-3323 » DATE July 18, 2000
ATTENTION: David Huizenga
Cc: Vicki Ginter (Stable Soil Technologies)
COMPANY:
FROM: Jamie Walis
MEMQO: No. ot Pages (including this page) = 6

Re: Savannah River Nuclear Site (# ID549600079)

Per your fax to Andy Lister of this moming, please tind attached a preliminary design for a Geoweb slope
cover for an 18 {t high, 1:1 slope, on the above referenced project.

Based on the assumptions listed on the drawing, the driving force (due to gravily) and resisting shear force
along the geotextile/soil interface of an 18 ft high slope would be 902 Ib/it and 479 ibAt respectively. Again
. considering the use of Prasto TK-89 tendons a 6 tendon anchor system would provide an additional.
‘tactored’ resisting force up to 432 [b/fit. a 3 ft horizontal crest embedment -would provide a rasisting force of
" B0 Ib/Mt resulting in a required deadman anchorage of 422 — 80 = 342 Ibffit.  For thg assumed trench backfili
soil properties, a 6 inch dianieter pipé’deadmian wéuld reqlire a 2.2 ft embedmant.depih lo devatop a factor
“of safety against pullout greatef.thi e |

Since_'the calculations for deadman anchorage are theoretically .based “on .horizontal - forces, it s
recommended to anchor the tendons at a relatively shallow angle of ‘inclination. Typically, we use an’
inclination of 2H:1V t6 1.5H1V. Assuming a 1.6H:1V inclination the offset distance from the top end of the

. Geoweb to the centar of the pipe would be 2.66 ft. .

The preliminary design is based on 4" deep GW20V Geoweb sections. As drawn the call dimensions arg
8.9” by 10.2" resulting in 39 cell by 10 celf dimensions of 28.9 ft by 8.5 ft wide. Since the nearest section
size produced by Presta is 40 cells long by 10 cells wide it will be necessary to reduce coll expansion from
8.97 1o 8.67" of incorporate the extra cell at the top or bottom of the system.

I trust that the preliminary design will be sufficient for your immediate project requirements. It you have any
queslions, or require additionat information, please contact me.

PS Part of your message may have been deleted or not received last week. Theretora, 1 did not know
who to return the calt to.
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Sent by: INTERSOL 9058751329

WebCover - Version 1.2

Project:
Prepared by: JCW

English or Metric {E or M)

Slope Angle

Slope Length (ft)

Interface Friction (degrees)

Cell Size? 8 or 16 {in)

Web thickness (in )

Infill Unit Weight (lb/cu.ft.)
Additional Cover (in.) .

Cover Unit Weight (Ib/cu ft.)
Design Factor of Safety

Toc Load (Ib/it)

Passive Resistance at toe (Y ot N)
Angle of internal friction of soil at toe
Unit weight of soif at toe (Ib/cu.fl)
Infill type

Tendon type

Factored Geoweb Tensile (Ib/ft)

Driving Force (tb/ft)

Factored Driving Force (Ib/ft)

Factored Driving Force (lo/ft)

Resisting Force (Ib/ft)

Passive Earth Force (Ib/ft)
-Available Resistance (ib/ft)

Fastor of Safety
" Maximum Avalable F.S.-

STAKE (J-PIN) ANGHOR DETAILS

Net Driving (fb/sq.f1)
Max. Geoweb Length (ft)

Max. Downslope Spacing (in)

Length (in)
Diameter or Width (in)
Downslope Spacing (in)
Horizontal Spacing (in)
Soil Friction (degrees)

" Soil Cohesion (Ib/sq.fi)
Unit Weight (Ib/cu.ft}

Kp {Coefficient)

Buried Stake Length (ft}
Stake Reasistance (lb)
Number of Rows of Stakes
Stake Resistance (Ib/ft)
Stake Resistance (lb/sq.ft)

Savannah River Nuclear Site

45
255
28
8.9

150

OOzo-*OO

Concrete

899
Q01 .6
9016
901.6

interSol Engineering Inc.

479.4 -

0.0
0.0

£ 0.53

16.56
54

65

coc oo

oo

0.00
0.00
0.00

Q0.0
0.00

063

WSRC-TR-2001-00323

07/18/00 12:48PM Job 91 Page 3
C-DCP~C - 00000\ Ris
ATIRCAMERT ¢
YRGE %2 OF %6

Date:
26-Apr-00
Slope (H:V)
1.00
Vert. Height (ft)
18.0
Infill Wit (Ib/ft)
. 1275.0
Cover Wt (Ib/it)
0.0
Total Wi (Ib/fly
’ 1275.0
Design Tensile
Weight+Toe Load
Weight Only
Weight+Toe Load
Shear Only
Geoweb
Shigar +-Passive : P
“Anchored Geowab
Factored
Unrestrained
Single Pin
Resultunt
Nat Resultant
savanns xls
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Resisting Force (tb/ft)

Faclor of Safety
Maximum Available F.S.

TENDONS

Required Tension (lbsft)
" Reguired Tension (fo/ft)

Ultimate Strength (Ib)

F.S. (Creep)

F.S. {Knots)

F.S. (Canstruction damage)

Fs. {Chemical/Biclogical Durability)
F.S. (Overall Uncertainties)
Tendons Centers (in}

Tendons/Slot

Available Tensior/Slot (Ib)
Available Tension (Ib/ft)

Factor of Safety
Max. Available F.S.
Max. Available F.S.

) CREST/SLOPE ANCHORAGE )
Requiréd Anchorage (Ib/ft)

G Hoﬂzontal Embedment Length (ft)
.Depth Below Crest (in)
Slope Angle of Key Trench (degrees)
Depth of Key Trench (in)
Horiz. Length at Bottom of Trench (in)
Soil Unit Weight (Ib/cu.ft)
Soil Friction (degrees)

Available Resisting Force (lbfit)
Available Crest Factar of Safety

Reguired Tendon/Deadman Anchorage
Available F.S. with deadman anchorage

SUMMARY OF TENDON REQUIREMENTS

Tendon/Geowab Section (ft)
Tendon Density (f/sq.1t)

SUMMARY OF PIN REQUIREMENTS

Stakes/Geoweb Section
Stake Density (pins/sq.ft)

479.4

0.563
0.63

367.3
432 1

0.58

1.11
1.01

4222

(=2 B o BF ]

160

79.76

0.62
342.4
1.10

Q.0
0.00

0.0
0.00

WSRC-TR-2001-00323

07/18/00 12:48PM Job 91 Page 4

C-PCP-E-06b01 %D
mc\\mrao-: 3

PRLE Y OF e
Shear,Passive, ,Stakes

Shear,Passive,Stakes
Anchored Geoweb

Tendons + Geoweb tensile
Tendons only

OK

Anchored GW & Tendons
Anchored tendons only

ANCHORAGE REQUIRED

From Slope Face to Key Trench ‘ .
Bottam of Geoweb

OK

b/ft

savannéi xls
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07/18/00 12:49PM

Deadman Anchorage in Granular Soils - Ovesun Method

English or Metric (E or M)
Required Anchorage

Height of Deadman, h

Width of Deadman, w

Unit weight of Deadman
Length of Deadman, |

Depth to base of Deadman, H
Distance baetween centers, L
Friction angle - soil cover

Unit weight of soil cover
Deadman/Sail Friction

W - Weight of Deadman
qm
Ka
Ph
Pa
Fa

Kg Fig.4c
Ro
E
B
A,
Tult™

Factor of Safety (Deadman)

tan(delta)=

E
342

0.5
Q0.5
0
1
2.2
1
30
120
8]

0.00
234
0.333
290.4
96.8
-55.9
Chant
0.000
2.67
0.77
0.00
468 -
5473
' 547.3

1.60

Page 71 of 298

tbift

it

ft -
Ib/ft
ft

it

fl
degrees
Ib/cu it
degrees

Ib/ft

Rankine

3.00
2.67
0.77

000"

468
547.3
- 5473

1.60

WSRC-TR-2001-00323

Job 91

C-PCP - E-~d000) Ris
ATTRCN™MEDT ¢
PREE B3 OF @¢

Coulomb

3.00
2.67
0.77
0.00
4.68

5473

547.3

1.60

Page 5
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WSRC-TR-2001-00323

07/18/00 12:48PM  Job 91 Page 8

C-DCr-E-00001 Rl
AR CRMERT B
PRCE e OF %6

GEOWEB® CELLULAR CONFINEMENT SYSTEM

V SERIES MATERIAL SPECIFICATION

Flgure 3 GW20V Geaweb Section

Presto Geoweb GW20V section dimensions shall be as indicated in Figure 3. Sections shafl have: o
nomenclature of “GW20VDWWLL" where *GW20\~ Indicates the ceft size, "D indicates the cef depth
inches, “WW-" indicatas the number of cells ‘wide, and *LL" Indicates the number of cells long Sections
shall have expanded dimensions per Table 2." An example of the GW20V Geoweb section nomenciaturs:

25 celisin length, . .-

1s GW20V81025 whefekt‘l_'le' saction cell depthiis 8 in or 200 mm and the séction is 10 cells wide and

“Nominal

Cells Length Area
Long | m & {m t

18 37 12.0 | 104 oo

21 4.3 14.0 S P i

25 51 16.7 14" i

29 59 19.4 T b !

34 69 227 19 7 i

40 81 26.7 Vo, ,

PaGe Gor 13

[ A PRI ST
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OSR 19-189# (6-11-91)

Calculation Sheet

| Project Calcufation No.
SWMF LLW Mega Trench Project C-DCP-E-00001-M02
% Subject Sheet No.
wvanan aven st | Primer for Pump Sugction Line 1ofts

Rev i ___ Originafor . Date Checke, Date Rev Criginator Date Checker Date
- A
0 Edw‘ “’ard‘Hu?x@E‘“"‘\‘ms/oo & Sks foc

. C-VCR -E~ 0000\ | Riv
PURPOSE: ATTACAMENT ¢

The purpose of this calcutation is to:

1. Provide the means for priming and sampling the Mega Trench Sump Pump inlet line. PAGE cy oF @3
2. Verify that the submersible pump will fill the sump pump suction line within 15 minutes.

SUMMARY OF CONCLUSIONS:

Use a "High Head" submersible pump. Recommend pump in Reference 1 or approved equal.
Sump pump suction inlet connection as shown in Attachment 1.

Submersible pump discharge line as shown in Attachments 2 and 3.

REFERENCES:

1. Cut Sheet and Installation Instructions for Zoeller Pump Co., High Head Agricultural pump Model 4280.
2. Flow of Fluids Through Valves, Fitttings, and Pipe. Crane Technical Paper No. 410

3. Good Year Catalog # 99-130. Cut Sheet for Water Suction & Discharge Hose

INPUT:
Mega Trench Sump Pump contiguration per C-DCP-E-00001-M01.
Sump pump suction line to be filled within 15 minutes.

ASSUMPTIONS:
See Sheet 5

ANALYTICAL METHOD:
See Sheets 2 through 5

| RESULTS: . _

Submersible pump will provide approximately 75 gpm of water to the Mega trench sump pump suction line for
priming and / or sampling.

The submersible pump will fill the sump pump suction line in 0.7 minutes (42 seconds)

CONCLUSION:

1. The submersible pump, per reference 1, is adequate to provide priming and sampling capability for the sump
pump suction line. )

2. The submersible pump will fill the sump pump suction fine in 42 seconds. This meets the 15 minute requirement. -

ATTACHMENTS:

1. Sketch 1. Sump pump suction line spool detail

2. Sketch 2. Submersible pump configuration

3. Cut Sheet and Installation Instructions for Zoeller Pump Co., High Head Agricultural pump Model 4290.
4_Cut Sheet for Water Suction & Discharge Hose.

e
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SWMF LLW Mega Trench Project C-DCP-E-00001-M02
Primer Pump Revision 0
. Page 2 of 5

C -DCR ~E - 0000, Rl
: ATTACHMENT <
Note: Pump flow is determined by iteration. PRGE c2 aF \p
Match flow rate with total dynamic
head (Ht) in pump curve (Attachment 3).

Flow =75 gpm Reference 1
Hose size: 2" Reference 2
3
= Hlow or Q = 10.025 ft
7.481 minute
3
Q ft
=— or =0.167 —
q 60 4 sec
di=2 in hose inside diameter Reference 1
d;
D, =— ft or D; =0.167 ft
12
Di2 . 2 . -
A= 1:~T or A=0.022 ft pipe cross sectional area
Fluid velocity:
vl or v =7.659 &
A _ sec
hy =20 . vertical elevation (¢4)

Properties for water at standard conditions:
b ’

p=623 Reference 2
i
t
=95 ‘centipoise Reference 2
Reynolds number:
d;-v-p 5
Re:= 123.9-—— or Re =1.245% 10 Reference 2
n
f;, :=0.0305 Reference 2 & Assumption 1

g.=32.2
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SWMF LLW Mega Trench Project C-DCP-E-00001-M02
Primer Pump Revision 0
Page 3of 5

Submersible Pump Discharge Side Hardware Tabulation for pressure losses:
(Sketch 2)
C- DCR-C-6000\ \R|O
2" Flexible Hose length (Lh) = 35 ft. ATTIRCHNMENT ¢
PRALE C3 oF C\3

180 Deg bend on 2" hose = 1
2" Pipespool length (Lp) =1 ft
2" Tee (run through) = 1

2" ball vatve = 1

Head loss through 2" flexible hose and 2" pipe spool.

Ly, =35
Lp =1
f, =019 Reference 2
oLy
hose 1= hpoee = 35.834 ft Reference 2
2-Dyg
fp»Lp-v2 .
pipe = hpipe = 0.104 ft . Reference 2 and assumption 2
2-D; g
Resistance coefficients (K) for components in submersible pump line: Reference 2
Kogey :=30-f, ] 90 deg elbow coefficient
Ky = {25--£,10 + .5-Koquy) + Kogey 180 deg bend on hose
K, = 1.612
Kiee_run = 20-1, Flow through tee
Ktee_run =038
Koy =3-f, Ball valve
K,y = 0.057
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SWMF LLW Mega Trench Project . ,.C - C-DCP-E-00001-M02
Primer Pump C-PLR-L-0000\ (RO Revision 0
DTIACWRENT O Page 4of5
PRAGET Cl oF <\3
Head loss through line components: Reference 2
¥
hy = K"'T hy, = 1.468 ft 180 deg bend on hose
g
#
hiee = Keee ' hy, = 0.346 ft Flow through tee
" g
2 .
hyp, = Kvlv-——z hy, = 0.052 fit Balt valve
e

Head loss through line

hdyn =hpgse + by + by + by + hyy

pipe
gy =7.804 ft
Total discharge head loss

H:=hg + hgyy or

H=278 ft

SUMP PUMP SUCTION LINE FILL TIME CALCULATION

Suction Line Cross sectional area:

Ay =22 1t C-DCP-E-00001-M01

Suction Line total length:
L,.:=351t

SuC -

Suction line volume
3
Ve = Asuc'Lsuc or vSlIC =1 ft
Suction line volume conversion to gallons. Use 7.48 gallons per cubic foot.
V.

o= Voo 74 01 Veue_gal = 5236 gallons

suc_g suc_g

Pump flow

Flow =75 gallons per minute
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SWMF LLW Mega Trench Project
Primer Pump

Time required to fill line

Vv,
Loy = siegd  inutes
Flow
tsy = 0.698 minutes
RESULTS

WSRC-TR-2001-00323

C-DCP-E-00001-M02
Revision 0
Page 5of &

C- DLy - €~ 0000\ | RiO
TIY ACYRAERT
TRGE (5 oF v\

Submersible pump will provide approximately 75 gpm of water to the Mega Trench sump
pump suction line for priming and or sampling.

Submersible pump will filt the sump pump suction line in 0.7 minutes (42 seconds)

See Attachment 1 for sump pump inlet spool detail.

See Attachments 2 and 3 for submersible pump configuration and details.

ASSUMPTIONS

1. Relative roughness for hose material to be equivalent to cast iron. This will result in”
conservative values for flow calculations

2. Use same inside diameter value for 2" hose and 2" pipe for simplification.

. The difference {2* for hose and 2.067" for pipe) is inconsequential for this calculation.
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C-DCP-E-00001-M02

C-OCP-E-0co0o\, R{O

ATTRCA™MENT

Revision 0
Attachment 1
Page 1 of 1

PRGE 6 oF Vs

qIv13d 700dS INITNOLLONS diNNd dINNS "1 HOLIMNS

dwns 0} uinjal esoH

dwnd s|qisiewgns 01 19ju) dwnd dwns je joodsedid .9

asoy 2

/mc_a__ pPlom .2
|codsedd g
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C-PCe-E-Q0boy \RIO C-DCP-E-00001-M02
ATTACAMENT C Revision 0
PAGE €M OF <\3 Attachment 2

Page 1 of 1

MAX SUMP WATER LEVEL 260.0'
SUBMERSIBLE PUMP
MINIMUM LEVEL
245.0°

/,
| e |

2" FLEXIBLE HOSE - 35' LONG

243.0°

SAMPLE POINT

3§ ot —
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C-DCP-E-00001-M02  SECTION: 260.130

sty Fmies Snvce (975 Revision 0 FMi472
Attachment 3 0400
Product information Page Tofs Supersedes
presented here reflects e
conditions at time of :
publication, Consult factory ) PPy
regarding discrepancies of] MAIL TO: P.O. BOX 16347 « Lovisvile, KY 40256-0347 visitour web site:
inconsistencies. SHIP TO: 3649 Cane Run Road -« Louisvile, KY 40211-1961 http.://www.zoeller.com

(502) 778-2731 + 1.(800) 928-PUMP « FAX (502) 774-3624 C-OCP-E~- 0006\ \IP
ATTACHRMENT C

COMPARE THESE FEATURES PAGE CQ oF b

+ Non-Clogging vortex impeller. 4290 - 4291 Double Seal Series

+ Passes 1%" spherical solids. . (For Pump Prefix Idenfification see News & Views 0052)

« Available with 2" or 3" NPT vertical flange

+ discharge. HIGH HEAD

* Durable cast iron construction with stainless | g€ LL]
steel screws and handle.

+ Corrosion resistant powder coated epoxy finish. -

+ 850" UL listed neoprene jacketed power cabl¢. PUMP
Extra lengths, 75-100 ft. available. . SSPMA

« Motor - 230V, 60Hz, 3450 RPM, 1 HP (4290), i SPEC'E(';?LLLXGS%‘?\:GNED S
2 HP {4291), oilfilled, hermetically sealed, w2 OR SUMP PIT APPLICATIONS *‘&g&’
thermal overload protection with automatic - Pasi Ao i
reset.

« Available in both 1 & 3 Phase.

* Maximum operating temp. 130°F (54°C).
* Shaft Seals - Carbon and ceramic. i I
* Neoprene gaskets and seals. S

+ Double shaft seals provides exira protection POWDER
for motor. R COATED

, ' ’ TOUGH"
+ large clearances fo prevent stoppage from Coa

build up of solids.

Pump flotation devices z;vaﬂable for Lagoon.
instaflations. {See ‘FM1473)

Width 12 7/8", Height 20 1/2".

-

http/iwww.zoeller.com

MAIL TO: P.0. BOX 16347
Louisville, KY 40256-0347
SHIP TO: 3649 Cane Run Road
Louisville, KY 40211-1961
(502) 778-2731 » 1 (BOG) 928-PUMP
FAX (502) TT4-3624

@ Manufacturers of . . .
) Lasiry Pimnes Swce 1979 "

© Copyright 2000 Zoeller Co. All rights reserved.

Page 80 of 298



APPENDIX A

Z/Al/rr Fmnos Gwee 405"

Product information
presented here reflects
conditions at time of
publication. Consult factory
regarding discrepancies or
inconsistencies.

MAIL TO: P.O. BOX 16347 « Lauisvile, KY 40256-0347
SHIP TO: 3649 Cane Run Road + Louisvilla, KY 402111961
(502) 778-2731 + 1 (800) 926-PUMP + FAX (502) 774-3624

C

WSRC-TR-2001-00323

“ECTION: 5.10.050

.DCP-E-00001-M02 FM1507
Revision 0 0895
Attachment 3 Supersedes

Page 2 of 5 New

C-DeR -~ § 0000l RO
ATTACRWMENT C
TACE < ofF O3

AGRICULTURAL PONTOdN & ACCESSORIES SPECIFICATIONS

*]

10-0625 3" DISCHARGE AG. PONTOON

DESCRIPTION

QTY.
1

FLOAT,PONTOON 4200/4291 POLYETHYLENE

SUPPORT, ANGLE IRON SS 2 X 2 X 1/8 X 30

U-BOLT, SUPPORT LOCATOR SS

U~BOLT, DISCHARGE CLAMP SS

WASHER,LOCK SS 5/16 ID .

NUT,5/16-18 HEX-SS

SCREW,5/16—18 X 3/4" HEX CAP SS

| FITTING,F NPT_ADAPTER SCHD 40 PVC

w|m[~|@jon| sl lro] e

FITING,3 90D SCHD 40 PVC_FPT X SOC

FITTING,HOSE NIPPLE 3° MPT X BARB — POLYPROPYLENE

CLAMP §60 WORM-SS

— | e N 0O = N3] —

PIPE 3 _SCHD 40 PVC X 18-7/16"

U
. £ DA

o~

——| 8 3/4 —;L

10;—.0631 AG. HOVSE FLOAT ACCESSORIES

DESCRIPTION QTY.
FLOAT,HOSE ‘AG. PUMP 4290/4291 4
- .TIE,CAB[I“-I/N X 21 1/2L6 — OUTDOOR NYLON 8

{

" 10-0624 2" DISCHARGE AG. PONTOON

DESCRIPTION

QTyY.
1

FLOAT,PONTOON 4290/4291 POLYETHYLENE

SYPPORT, ANGLE IRON SS 2 X 2 X 1/8 X 30

U-BOLT, SUPPORT LOCATOR SS

U-BOLT, DISCHARGE CLAMP SS

WASHER,LOCK SS 5/16"

NUT.5/16-18 HEX-SS

SCREW,5/16-18 X 374 HEX CAP S5

FITTING,Z NPT ADAPTER SCHD. 40 PVC

ool fin] afedro]alpe

FITTING,Z” 90D SCHD 4C PVC FPT X SOC

[ FIFTING,HOSE NIPPLE 2* MPT X BARB — POLYPROPYLENE

CLAMP, $36 WORM—SS

PIPE,7 "SCHD 40 PVC X 18-7/16"

alala|al=inlo e = ra]—~
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Fig. 1 M
A '4X DISCONNECT-
o R N C-DCP-E-00001-M02
1 Revision 0
- - ~-00060 o
C-vpef-e Vawd Lo Attachment 3
ATTACUAMENT ] Page 3 of 5
04 5 oo 1o PRAGE C\O OF C\3
{
TYPICAL LAGOON INSTALLATION

(1) Electricat wiring and enclosures must be in accordance with the Na- in the water for adequate cooling. Zoeller Pontoon PIN 10-0624/

tional Electrical Code, and any other applicable state and Iocal elec-
trical requirements.

Secure power cord on both ends. Tie off at the pontoon and strap
rigidly to the pole support below the wiring enclosure.

@

10-0625 and hardware will assure proper depth of submersion.
(11) Do not attempt to locate the pump pontoon by pulling on the power
cord. [hstall a chain, flexible cable or plastic rope for this purpose.
(12) Agriculture pumps are designed for pumping water with a maximum

(3) Connectfiexible pipe to pump discharge using stainless steethose clamp. of 3% solids up to 14" in particle size. Addition of make up water and
Install pipe floats approximately 10 feet apart to ensure flotation. lagoon maintenance is required for trouble free pump operation.

(4) The pipe fioats can also be used to support the power cabie if the ' (13) Agriculture pumps are subject to calcium, lime or salt build up.
wiring terminal box and discharge pipe connection are iocated in the Pump must be de-scaled on a regular maintenance schedule to
same area. If wiring terminal box is located in a different area, sepa- prevent clogging and overheating of motors. The addition of
rate floats may be required to prevent power cable from drooping and chemicals In flush tanks and make up water Is essential for con-
entanglement with lagoon debris. troliing the ammonia In the wash down water and subsequent

(5) Three phase pumps require motor starters. Refer to Zoeller FM0825:-+ -« scaling-of pumps in the lagoon.

(6) Voltage at the terminal point of the power supply line mustbe 90% or  (14) First, second and third generation lagoons and lagoons for nurseries
greater than the motor rated voltage when pump is running. Ex. 200/ . and farrowing houses will require different maintenance schedules. =
208V pumps must have 180/187V at the termination point (terminal Nomnally pumps will require de-scaling quarterly. This schedule will
box). 230V pumps must have 207V at the termination point. These vary with size of lagoon, make up water and the chemicals used for
voltages are required for proper motor operations and to avoid over- control. [t will be necessary to establish a pump maintenance sched-
heating and motor damage. See Fig. 2 for guide on wire size to avoid ule for each application from observation of scale build up.
excessive voltage drops In the power supply line. i .

(7) ifthe power sou?oe for the terminal box connection is located at some Fallure to provide this routine maintenance may void pump
distance away, the guideline in Fig. 2 must be followed tohelpassure, wairanty. —
the required voltage at the terminal box. y i ) Flg- 2

(8) Do not use plug caps and receptacles. Use rigid connection, wnh KRN
proper fuses and/or circuit breakers with straln relief on power eable i MAXIMUM LENGTH OF WIRE - FT.
at entry to the enclosure. PUMP VOLTAGES

(9) Pump must be mounted no more than 10 degrees from veru(:al and J06V-1PR ] 230V-1PH [208V-3PH [230V-3PH [460V-3PH |
secured to prevent torquing. Use Zoeller Pontoon assembly P/N 10-- 120 150 160 220 800
0624 for 2" discharge, or 10-0625 for 3" discharge requirements. 210 280 370 400 1500

(10) Pump must operate with motor and pump housing totally submerged 330 450 900 740 -
T 550 620 900 1100 —
Fig. 3 o PIT SYSTEMS

sKig0s

(1), Eleclric wiring and protection must be In accordance with the Na-
-tional Efectric code and any other applicable state and local electrical
codes.

(2) -Allinstaliations require a basin cover to prevent debris from falling
into the basin and to minimize the possibility of accidental injury.

- (3) Wire pump.to power source through a Zoeller J-Box P/N 10-0002,
watertight junction box in accordance with the National Electrical
code. (See FM0513)

(4) .Install 2" full flow check valve. (See FM0217)

(5)- When check valve Is installed, drill a 3/16" diameter hole in the
discharge pipe below the check valve. The holeIs necessary to avoid
air 102k of the pump on start-up. -

(6) Secure power cord to avold entanglement with the float switch.

(7) Pump must be level and the tethered float switch must be free and
not-held upon the pump apparatus or pit peculiatities and Is secured

" sothat the'pump will shut off at the proper level.

(8) ‘Chain orcable should be installed for removing pump from the pit.

{9) ﬂasin should be clean and free of scale after installation,

(10) 'Pump must be de-scaled when used for pumping water contaln-
ing animal waste. A regular malntenance schedule, minimum of
three months, Is required based on condition of water and cheml-
cal used for controlling the bulld up of ammonla.

Fallure to provide this routine malintenance may void
pump warranty.

© Copyright 1998 Zoeller Co. All rights reserved.
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e
A WEAD, CAPACITY CURVE TOTAL DYNAWIC HEADFLOW PER MINUTH C-DCP-E-00001-M02
MODEL "4290/4291"  60HZ MODEL 0 e Revision 0
¥ 0'5 1 A ‘%%;m_' Attachment 3
7] 565
] W0l % | 1 ] Page 4 of
s < W6 s | 1m0 454 “n
LS 21g] 3 10| % M8 _
§ e TN A % ? %T a1/
'§ , I~ N TOCKVALVE I [
2
2 > AN | | La" Do
g 10} \\ o ]
o] 4291
B < a « < -PCP-E~0000) , RIO
* N i ATTACAMERY ¢
“ N h n A I PACT oW ofF i3
24, AY : L
o }4290
US. CALLONS| 10 20 0 40 50 60 70 60 50 100 110 120 130 140 150 160 170 180 190 200
RS o BIO 1‘50 2;0 J!IG “IW ‘;0 55'0 640 720
SK1819

FLOW PER MINUTE 010652

LAGOON RECIRCULATION SYSTEMS —

- WEMA 3R/4X DISCONNECT-
CABLE OR CHAN PER NEC. \I—
(PROVOED BY OTHERS) X

Pump Pontoons (See FM1507 for Specs.) ;

PIN 10-0624 Pontoon and hardware kit for connection to 2° di schange conduit.
PIN 10-0825 Pontoon and hardware it for connection to 3" discharge conduit.

Pipe Floats
PIN 10-0631  Includes four floats with nylon pipe straps.

e SK1805
STANDARD MODELS - 50 Ft. POWER CABLE - NO MOLDED PLUG
Model 4290 -1 HP Model 4291 - 2 HP
——————
[ Todels | ts Ph] Amps | Hz | Ubs. : ' Volts Fh] Amps [ Wz | Ubs.
Ttz 330 7 5.0 &0 | 00| 230 il 14.5 &0 | 02|
[~ 70 200-208 1 108 € | 100 | 200-208 1 17.5 0 | 102
| 4290 200 3 73 60 700 200 3 114 60 | 102
Fa390 730 3 65 3 700 20 3 0.0 &0 702
G4290 450 3 33| 60 700 460 3 50 0 702
[ BAaze0 | 575 3 M 60 100 575 3 < 60 102
*Consult Fackry
CAUTION
mmmmwmmqumwvmwmm FMOATT AN instaiiation of controft, protection devices and wiring should be done by a Rcensed qua¥fied eleetrician.
Bocyical Allsmator, FMO486; Mechanical Aliemator, FMO40S; SugvSewage Basins, FMOAST; Simplex Pump Contrdi, A1 electrical and safsty codes thould be followad including the moat recent National Ectitc Code (NEC)
FM1596; Alam Systoms, FM0732; and DisconnactRall Systems, FM0787. and tha Occupations! Sefety and Health Act (OSHA).

RESERVE POWERED DESIGN

For unusual conditions a reserve safety factor is engineered into the design of every Zoeller pump,
© Copyright 2000 Zoeller Co. All rights reserved.
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C-DCP-E-00001-
(EASY DO'S & DON'T'S FOR INSTALLING AGRICULTURAL P 02

Revision 0
) Attachment 3
1. DO read thoroughly all instaliation material provided with the pump. Page 5 of 5
2. DOinspect pump forany visible damage caused by shipping. Contactdealerifpump ap
3. DO clean all debris from sumps. Be sure that the pump will have a hard, flat surface beneath it.
DO NOT install on sand, gravel or dirt.
4. DO be sure thatthe sump is large enough to allow proper clearance for the level control switch(es) to operate
properly. .
5. DO make certain pump is mounted on pontoon properly for Iagoon
appiications ‘ S SP MA

YOUR ASSURANCE
OF QuALITY

6. DO Always Disconnect Pump From Power Source Before Handllng
DO always connect to a separately protected and property grounded circuit.
DO NOT ever cut, splice, or damage power cord.
DO NOT carry or fift pump by its power cord.
DO NOT use an extension cord with a submersible pump. .
7. DO install a check valve and a union in the discharge line for pit appllcallons c\r'\-r-v ACMMEAST ¢
DO NOT use a discharge pipe smaller than the pump discharge. PALE Ci\2 OF T\
8. DO NOT use a submersible pump as atrench or excavation pump, or for pumping gasoline orotherhazardous
liquids.
9. DO test pump immediately after installation to be sure that the system is working properly.
10. DO cover pit with an adequate pit cover. --
11. DO review all applicable local and national codes and verrfy that the mstallatron conforms to each of them.
12. DO consult manufacturer for clarifications or questions.
13, DOconsidera Two Pump Systemwithan alarm (See FM0532) where an |nstallat|on may become overloaded
or primary pump failure would result in properly damages.

sume~Je
AND SEWAGE
PUMB MFRS. ASSN.

-PDCP~C - 0000, RIO

_/

The following will help assure longer pump life. If not completed or checked when pump is installed, the Limited warranty
may be affected. . _

A. The voltage at the supply cord termination point must be 90% or greater than motor rated voltage when pump is running.
B. The power cord must be terminated in a NEMA 3R'or 4X dlsoonnect box per the NEC.

C. Pump must be mounted within 10 degrees of vertical.

D. Pump must be anchored to stop torquing while runnmg. starting or sIoppmg. relative to the fioat or anchor point.
£. Pump must be under water at all times and pump flmds wrth less than 3% solids.

i r,.,,

N

G. The pump must be maintained on a regular basis. (D k-scaled regularly to prevent deposits from stalling unit).

LIMITED WARRANTY

Zoeller Pump Company warrants, to the purchaser and subse- - Thrswarranty Ian lieu of all other warranties expressed or implied;
quent owner during the warranty period, every new Zoeller Pump -:and we do not authorize any representative or other person to
Company product to be free from defects in material and, ‘work- . assume for s any other liability In connection with our products.
manship under normal use and service, when properiy Installed o

used and maintained, for a period of one year from date of. Contact Zoeller Pump Company, 3649 Cane Run Road, Louis-
instaliation or 18 months from date of manufacturer, whicheéver ville, Kentucky 40211-1961, Attention: Customer Service Depart-
comes first. Parts that fail, (within one year of installation or 18 ment to obtain any needed repair or replacement of part(s) or
months of manufacturer, whichever comes first) that inspections - “additiondl information pertaining to our warranty.

determine to be defective in material or workmanship, will be

repaired, replaced or remanufactured at Zoeller Pump Company’s ZOELLER PUMP COMPANY EXPRESSLY DISCLAIMS LIABIL-
option, provided however, that by so doing we willnotbe oblrgal:ed ITY FOR' SPECIAL CONSEQUENTIAL OR INCIDENTAL DAM-
to replace an entire assembly, the entire mechanism or the’ AGESORBREACH OF EXPRESSED OR IMPLIED WARRANTY:

complete unit. No allowance will be made for shipping charges,
damages, labor or other charges that may occur due to producl
failure, repair or replacement.

This warranty does not apply to any material that has been
disassembled without prior approval of Zoeller Pump Company,
subjected to misuse, misapplication, neglect, alteration, accident
or act of God; that has not been installed, operated or maintained
in accordance with Zoeller Pump Company installation instruc-
tions; that has been exposed to but not limited to the following:
sand, gravel, cement, mud, tar, hydrocarbons or hydrocarbon
derivatives (oil, gasoline, solvents, etc), wash towels or feminine
sanitary products, etc. or other abrasive or corrosive substances.

AND ANY IMPLIED WARRANTY OF FITNESS FORA PARTICU-
LAR PURPOSE AND OF MERCHANTABILITY SHALL BE LIM-
YITED TO THE DURATION OF THE EXPRESSED WARRANTY.

Some states do not allow limitations on the duration of an implied
warranty, s0 the above limitation may not apply to you. Some
states_do ‘nof allow the exclusion or limitation of incidental or
consequential damages, so the above limitation or exclusion may
not apply to you.

This warrapt'y gives you specific legal rights and you may also
have othef rights which vary from state to state.

© Copyright 1998 Zoeller Co, All r'ighls reserved.
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C-PCP~E - 0000V, RIO ! _E-00001-M02
WITACHMENT < C-DCP-E Ogesgs o 0
PAGE C\3 oF c\3

PLICORD® CON-AG® Mpage 10
WATER S & D

APPLICATION: Con-Ag® hose Is a general purpose water suction and discharge hose
for applications in medium or heavy operations such as construction or
agriculture,
CONSTRUCTION:
TUBE: " Black Versigard®
REINFORCEMENT: Spiral plied synthetic fabric with wire helix
COVER: Black Versigard® (Wrapped Finish) with yeliow spiral stripe
TEMPERATURE: <40°F to 180°F (-32'C to 82°C)
: PACKAGING: 100" lengths, coiled and polywrapped
' : BRANﬁING: . Continuous spiral brand example “Con-Ag Wate; S & Dby
Goodyear™,” ) . =
. : o =
COUPLINGS: Contact fitting manufacturer for proper fitting recommendation and w
. o ooupling procedure. - E
. NON-STOCK/SAMPLES: * 400’ minimum order for color change or speclal branding o
: ORDER CODES: 642-159
NOM, ID NOM. OD MAX. wpP BEND VACUUM WEIGHT
- RADIUS - HG
in. | mm. } in. | mm | psl Mpa | in. | mm.{ In. | mm. | b/ | kg/m
1174 | 31.75| 14464{ 4286| 126 | .86 4 102 | 29 {7366 .66 | 98
112 | 3g.10| 160/64) 4921 | 125 .86 4 102 | 29 [7366| .76 1.13
— 2 | 50.80 | 22964 62.31 125 .86 7 178 29 |736.61 1.03 1.54
: 212 | 63.50| 3we4| 76.60| 100 70 10 254 | 29 |736.6| 1.51 2.25
3 ) 76.20 | 33264 88.90| 100 .70 14 356 | 298 [736.6) 1.78 | 2.65
"4 1101.80 | 43584 | 115.50 75 52 18 813 29 | 736.6| 2.48 3.70
6 |152.40 | 639/84| 167.88 76 52 24 | 1168 | 29 |736.6| 448 | 6.68

\ Water Suction
& Discharge

No warranty, including impliad warranty of merchantabiiity, fitness for a particular purposs, or other warranty of quality is either expressed
or Implied of this product. (See Page 2 tor complets product warranty and disclaimer intarmation.) Information in this catalog supersedes
all previously printed fal. Inf ion valid through December 31, 2000.

@ July 1, 1939. The Goodysear Tire & Rubber Company.

i
H
!
]
i
i
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ISR 31688 (Rev 11-20.97)
sacer 26-8910.00

WESTINGHOUSE SAVANNAH RIVER COMPANY @ @@ .
INTEROFFICE MEMORANDUM %2/ BNFL

February 9, 2000

(1 Bd:o
I'oa“

SWD-SWE-2000-00029

C-0CP -~ 00061, %0
TO: Don Sink, Solid Waste Engineering, 724-15

ATIRCUMENT ©
Pk
FROM: J. R. Brookshire 6""
241-168H 9 [< !
NOTICE OF NEPA APPROVAL (NONA) ()

EEC No.: SW-E-2000-001 Rev.No.: 0
Title: SWMF LLW MEGA TRENCH

it has been determined that no further National Environmental Policy Act (NEPA) documentation is required

for the scope of work identified in the subject Environmental Evaluation Checklist (EEC). The proposed action
is documented as being:

F1 Nofurther NEPA is required as all prescreens are “NO”

O CXgranted by DOE (Must meet all requirements of 10 CFR 1021.410(b)):
i  Covered by previous NEPA documentation: A Waste Management EIS

The requirements of NEPA for the proposed activity have been satisfied and you are no longer restricted by
NEPA to proceed with this action. Please note, however, that this concurrence relates to NEPA only.

All other applicable environmental, safety, and management activities must be met for activities related to this
action.

File this determination and the original Envircnmental Evaluation Checklist with the proposed project or
activity file.

If you determine that actions or modifications outside of the originally approved scope of work must be performed,

these changes must be submitted for evaluation to insure continued compliance with the National Environmental
Policy Act.

Attached: Signed EEC

cc: C.B. Stevens, 724-21E
T. E. West, 724-36E
Decument Contral, 705-3C
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Environmental Evaluation Checklist (EEC)

NEPA/Environmental Permits EEC No. $W - E - 2000 - 001
CC-DCP-E-CoooN \RN\O Rev No. 0
ATTR AR™EWY € R,
Instructions: PAGE E2 OF T6

» Fill in both the NEPA and Permits portion of the checklist.

- Submit one copy of the completed Checklist with supplemental information to the Department NEPA Coordinator (DNC). The DNC will
distribute to the Site NEPA Coordinator for NEPA level determination by DOE.

« Submit one copy of the completed Checklist with supplemental information to the Department Environmental Coordinator (EC). The EC wilt
distribute the completed checklist to the SW Waste Forecast Coordinator (where applicable).

! Activity Title and Project No. (if any) . Date
" SWMF LLW MEGA TRENCH 1/3/2000

Checklist Preparer (Name, Organization, Location) Phone No.

Don Sink, Solid Waste Engineering, 724-15E 2-4846

|
) 6/1/00 6/1/05 $750,000 643-26E
Activity Start Activity End Est. Cost Activity Location

Activity Description: This should be a brief but of the

d activity. Be very specific in explaining the purpose and location {a developsd/non-developed area,

g prop
to existing no., etc.). Attach acopy of Functional Performance Requirement, conceptual scope of work, maps, charts, or other

equivalent information.

Summary:

Provide a shallow land burial site (i.,e. “Mega-Trench’) for the disposal of containerized Low Level Waste. The location of the
Mega-Trench shall be located in future LAWY Vault No. 11. The trench shall be designed to accommodate stacking 4 to 5 B-25's high in
depth. The Mega-Trench will allow the drive-in function of flat bed trucks and fork lift trucks or a crane for disposing of waste containers.
The base shall have structural features for allowing components to be groutin a selected portion of the Mega-Trerich. The base of the
Mega-Trench shall be sloped to move water runoff to a low point sump for collection and pumping. The Mega-Trench'’s walls shall be

sloped back to allow personnel to work safely at the base. Also, the walls shall be provided with erosion control features for keeping the
walls intact.

Detailed Description: Attachments (FPR, CDR, System Description, etc.)? o Yes gNo

Refer to PMT NUMBER: U - PMT- E- 000149. The depth of the trench will be dictated by the elevation of the water table versus the

Performance Assessment requirements. The life expectancy of the trench shall be at least five years. The location of the trench is shown
on Drawing W2017860.

Additional NEPA considerations:

LLWVs for shallow land disposal are discussed in the Waste Management EIS, 0217, page. B-105 and page 55252 in the ROD for LLW.
EEC activily is covered by EIS 0217.

GL Peterson

Page 1
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NATIONAL ENVIRONMENTAL POLICY ACT (NEPA)

CHECKLIST EEC No. SW - E - 2000 - 001
C-Dep-E- 0000\ (Rlo Rev No. 0
ATTRCNTMEWT ©

PreScreen Evaluation: * PRAGCE ©3 OF £6

Will the proposed activity:
- Result in a change in emissions, generation rates, or new discharges of hazardous, radioactive, petroleum substance, or other

poliutants from a facility or process to the environment (air, water, land, etc.)? o Yyes @ no
\ » Be located outside of a previously developed area and have the potential for environmental impact.? ovyes @no

- Involve siting, construction, medification, or D&D of faciliies or processes which could potentially result in an environmental impact.?
« Potentially affect environmentally sensitive resources such as floodplain/wetlands, sites of archeological significance, threatened or oves @no
endangered species and/or their habitat, special sources of water (i.e., aquifer)? oyes ©no

« Pose some change in the level of health and/for safety risks (e.g., result in an Unreviewed Safety Question)?

+ lnvolve site characterization, environmental monitoring, or field research programs? oyes @no
oVYyes @no

*Note: - If any unknown, call Department NEPA Coordinator (DNC} for consultation.
-1f alf are “No®, no further NEPA action needed. Consult with DNC to verify; file with project & complete PERMITS CHECKLIST.
- If any are “Yes", complete rest of NEPA CHECKLIST & the PERMITS CHECKLIST.

Environmental Impacts Evaluation: (Note: If any are "Yes", provide specifics/supplemental information.)

Alr
«Will there be a new air emission or a change in the quantity or quality of an existing air emission? ovyes @ no
Surface Water
» Will there be a liquid release to streams, swamps, wetlands, seepage basins, storm drains, process sewers, ponds, or iakes? ovyes @ no
« Will river or stream water be utilized? T oyes @ no
Groundwater
« Will there be a discharge to groundwate? ®Yyes O no
« Will groundwater be utitized? ’ o Yyes @ ho
Safety
« Is there a potential exposure to hazardous substances (e.g., radiologicaltoxic/chemical materials)? oyes @ no
«1s there a potential for explosion or criticality? o Yes @ no
« Does action involve transportation of hazardous materials? ovyes @no
Natural/Cultural Resources .
« 15 there a potential for impacts on wetlands, swamps, streams, river beds, ponds, set aside areas? o Yes @ no
« Is there a potential impact on fish/wildlife resources or habitats? ovyes @no
« {5 there a potential impact on protected species (e.g., sensitive, rare, threatened, endangered)? o yes @ no
+ Is there a potential for impacting archeological sites? oYes ono
« Does this action require a site clearance/site use permit?
ovyes @no

For Department NEPA Coordinator and Site NEPA Coordinator Use Only {(NEPA Recommendation)
« Are there potential cumulative effects when combined with other actions? oyes @ no
« Is the proposed activity a component of a farger line item project? oYes @ no
® No further NEPA is required as alf prescreens are "NO". (document titte/number)
O CX applied for by DNC (Must meet all requirements of 10 CFR 1021.410(b)):
m Coveredby previous NEPA Documentation (CX, EA, EIS): Waste Management EIS ElS 0217
@ Additional NEPA Documentation Required: o EA 0 EIS [ SA (document title) (document number)

1/13/2000 21312000

ﬂ. 2. Brockstine |7 Greg Peterson Gae
ONC: SNC: Greg Peterson 5-5196

For DOE NEPA Compliance Officer Use Only (NEPA Determination)

Based on my review of information conveyed to me and in my possession concerning the proposed action, as NEPA Compliance Officer (as authorized
under DOE Order 451.1A), | have determined that the proposed action fits within the specified class of actions of 10 CFR 1021 dtd.: 1996

For categorically excluded actions | have determined that the proposed action meets the requirements of 10 CFR 1021.410(b}.

| Approved
1 Approved w/ Comments
O Not Approved - Alternate NEPA Action Required:

e e T T T T i - 2/9/2000
T MZ J . Date

" Andrew R. Grainger, NCO 5-1523
Engineering & Analysis Division
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ENVIRONMENTAL PERMITS  secto. sw-e-2000-001
LPCR ~ £ - 0000 R
CHECKLIST ¢:P<F-% *1O RevNo. 0
ATTRCAMERNT ©
General: : TPREE B4 oF €6
Does this activity involve any land disturbance which may potentially result in erosion or sedimentation? @ yes o no
(If “yes™, what is the approximate disturbance?)
[ Less than 1/2 acre (g 1/2 acre to 2 acres g 2 to 5 acres [g Greater than 5 acres
Will the proposed activity install, modify, or remove an {including tie-in to) Underground Storage Tank? ovYes @ro
Will the proposed activity consist of a Renovation or Demolition to an existing building/structure? ovyes @no
(Please specify): o Renovation ¢y Demolition
Is asbestos containing material present? gyes mno
“If “no”, inspector signature and license number required:
Inspector Signature: pe z —] License Number: 10-1155
ey Baviunead
Date: 111712000
Will you import or manufaciure a new chemical substance? X oyes @ne
Wil the proposed activity impact a Site Evaluation Area or RCRAJCERCLA Area or an associated 200 ft Buffer Zone? o Yyes @ no
Will the preposed activity involve construction or modification, or to a facility or process where the potential exists
for a radioactive emission? oYyes @ no
Alr:
Will the proposed activity impact a non-radionuclide air emission source? (answer “yes” if any of the following are “yes") o Yyes @ no
- Will the project install or modity a piece of equipment which will emit, or have the potential to emit, an air emission?
- Will the project modify (including demolition) an existing permitted facility or process, which emits an air emission?
- Will the project modify (including demolition) an existing facility or process, not already permitted by SCDHEC, which
emits, or has the potential to emit an air emission?
- Will the project be a demonstration {short term or long term) of a new technology which will emit an air emission?
- Will the project install or modify a piece of equipment that is used to sample of monitor air emissions?
Air emissions include regulated criteria pollutants (i.e., particulate matter, lead, nitrogen oxides, carbon monoxide, sulfur dioxide, volatile
organic compounds (VOC's), etc.) and hazardous and toxic pofiutants identified in SCOHEC R.61-62.5 Standard 8 and Section 112(b) of
the Clean Alr Act.
Examples of typical permitted equipment or process air emission sources include, but are not limited to the following:
- coal or fuel oil fired boilers ’ + paint booths
« diesel generators * lead melters:
« diesel powered equipment « air strippers, etc.
« process feed chemical storage tanks - degreasing operations
« fuel oil storage tanks + HVAC and chiller equipment
« waste combustion incinerators
Groundwater:
Will the proposed activity: (See *HOW" Manual WSRC-IM-91-69 for permitting guidance)
install a monitoring well or piezometer(s)? : ©ves ono
Involve subsurface penetration for a hydrogeological investigation, or characterization? o Yyes @no
{nvolve the injection of a fluid, gas, or air mixture into the subsurtace? Qyes @ no
Involve the extraction of a fluid or air mixture from the subsurface? QYyes @no
Wastewater:
Will the proposed activity install, construct, modify, or demelish:  (gee “HOW" Manual WSRC-IM-91-69 for permitting guidance)
A sanitaryfindustrial process wastewater treatment system? o yes @ no
A sanitaryfindustrial process wastewater collection system? oves @no
A pump station{s) to transfer sanitaryfindustrial waste? ovyes @no
A septic tank/tile field system? oves @ ne
A stormwater management system? o Yyes gno
' Domestic Water:
i Will the proposed activity install. construct, modify, or demolish:
E A domestic water distribution/treatment system? oYes @ no
i A domestic or process water well? oVYes @ no
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ENVIRONMENTAL PERMITS  eecne sw-e-2000- 001
C-PeR~E~ 00001 \RID
Rev No. 0O
CHECKLIST (cont.) garpcrmmaess €
Wastes: PAGE €5 oF Tl
Will the proposed activity install, construct, modify, demolish, or otherwise impact a RCRA permitted facility? oyes @ no
Will the proposed activity generate a mixed waste? . oyes ono
lfyes: Does a wastestream with similar characteristics currently exist at SRS&? (Consult with Facility
Environmental Coordinator if assistance is needed)
agyes gno
Will the proposed activity generate a hazardous waste? O Yes @ no
Wilf you be sending hazardous/mixed waste to other on-site Treatment/Storage/Disposal (TSD) facilities? ovyes @no
Is the TSD permitted to accept this waste? O Yyes o no
(If "yes", provide the following)
- name of receiving facility:
- source used to confirm facility can accept waste:
Is this activity to take place at an existing TSD (including grou ndwater unit, vadose zone, process sewer,
Carolina Bay, secondary containment system, etc.)? o yes @ no
Would this activity impact an existing TSD (including changing or improving stormwater runoffirunon drainage, security,
: communications, electrical, etc.)? o Yes o no
i
i Does this activity involve Research and Development (R&D}? ovyes @no
i (If *yes", answer the following)
- Does it involve hazardous/mixed waste? oyes gne - Does it treat more than 500kg of soil, water,
- Does it treat more than 1,000 kg of hazardous waste? gyes gno or debris contaminated with acute hazardous
R . or 1kg of acute hazardous waste?
- Does it involve polychlorinated biphenyls (PCBs)? gyes gno - gyes ano
- Will this activity continue for more than 30 days? g yes gno - Does it involve the placement of hazardous
- Wil more than 250kg of hazardous waste be "’IV:ZS:‘: d%’;;hﬁa':{’:?c' open buming of
introduced into treatment in a single day? ayes gno ) gyes gno
Waste Identification, Generation and Management:
Wil the proposed activity include the purchase of iead or lead components? (If “yes”, complete OSR 239-6 for each item and ovyes ono
submit with Checklist) ’
Will the pmpdsed activity disturb soil, sludge or water at or. near a RCRA/CERCLA Unit or Site Evaluation Area? oves @ no
If “yes", were any listed wastes disposed of at this facility? (Consult with Facility EC if assistance is needed) ovyes o no
If 'yes", please contact EPD for guidance regarding the investigation-Derived Waste Management Plan.
Does this activity result in a new liquid and/or solid waste generation (one-timeé or continuous), or a change in the quantity or the
characteristic of an existing waste stream? If “yes™ check all that apply: O Yes @ no
g TRU g Hazardous O TSCA (PCB)
O Mixed - Covered by LDR FFCA g Suspect Hazardous g Wastewater
g Low-Level O Sanitary/Industrial g Acute Hazardous
g High-Leve! 3 UsedWaste Qil O Other...(specify)
Where will waste be stored/disposedftreated?
Is the facility permitted to manage this waste? oyes Q no
If "yes", complete the foliowing items and submit with the Checklist
o Source utilized to confirm facility is permitted to accept the waste.
1 Description of generated waste.
o Dates generation is to begin/end.
O Estimate of waste generation rate for each category.
O Description of activity/process generating waste.
o Description of waste reduction principles (reducing the volume, mass, of toxicity) for this activity.
Has the proposed activity been evaluated for waste minimization/pollution prevention? ® yes Q ho
For Department EC use only:
. 111312000
7 R Brootssbire e
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C-PCP ~E- Q000 , Bl0
PTTACHMENT ©

Author: Mark Gober at SRCCCO8 PAGE €L OF €6
Date: 3/21/00 7:05 AM
Normal

TO: Don Sink at SRCCHG8
Subject: Rel3]: Grading Permit
____________________________________ Message Contents

Forward Header
Subject: Re(3): Grading Permit
Author: Pearce Atkins at SRCCAlS
Date: 3/20/00 8:21 AM

T would like to have an "informal" review of the drawing prior to
issuance of design. When design is issued a copy should be sent to
Sharon Nicodemus, 2-2266, for inclusion in the area Stormwater PPP

Reply Separator
Subject: Re[2]: Grading Permit
Author: Mark Gober at SRCCCO8
Date: 3/20/00 8:07 AM

An Erosion Control Plan is not required, per Pearce, and any needed
erosion control information will be included in the final design
drawings.

Our task will be enveloped by the E Area Pollution Prevention Plan and
this plan will be needed to bhe updated to include this design.

Reply Separator

Subject: Re: Grading Permit
Author: Mark Fachada at SRCCCO1
Date: 3/20/00 7:21 AM

Mark,
Does this include the Erosion Control Plan? Are we enveloped by the E-Area

Plan?

Reply Separator

Ssubject: Grading Permit
Author: Mark Gober at SRCCCO8
Date: 3/17/00 08:25 AM

I talked with Pearce yesterday regarding the need for a grading permit
for the Mega Trench Project and he stated the following:

A Grading Permit is not required for this project since this
excavation is within the fence of 'E Area. He define this task as an
industrial excavation and compared it to a land fill operation.
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C -0~ €~ 6000 Rio
ATTACAMMENT €
PREE ©\ oF ©32

@ & D

SOLID WASTE MANAGEMENT FACILITY

Westinghouse
Savaanah River Company
Alken. SC 29808

UNCLASSIFIED FACSIMILE TRANSMITTAL

FAX NUMBER: (803) 952-4405 FAX LOCATION: 724-7E

DATE: 3 /[G /Oo TIME: ' [ 004~

TO: W\. Gemz2

LOCATION: oSk

TELEPHONE NO: 73%s7 FAX NO: 72 32.2

FROM: ) D . S <

LOCATION: 124~s5€

TELEPHONE NO: e cee

TOTAL NUMBER OF PAGES:___ = (INCLUDING COVER SHEET)

MESSAGE: s 1S THE™ Pumd v duvndTion) .
for The Wie€sa-~Tauer. Chre mM& (@ 2434
D D scwuss.

PLEASE CALL (803) 952~ é{’%g IF THERE IS ANY TROUBLE WITH THE RECEIPT OF

THIS TRANSMITTAL.
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SENT B

P1O3099 6 30 L GURMAN RLiTULMES - RN R
PAGE 157¢
Speclfication Data Sec. 45 Ity 1oa

> - Self Priming Centrifugal Pump EEGS
Diesel Engine-Driven

SORNAN RUPP Mode! T6A3—-F4L—-A

PUMPS ‘ < -DCP - € -0006\ Kio

3 Iy
ATTRCHMEET ¢
SIZE 6" x 6 PRLE T2 OF €3

Total Hoad CAPACITY OF PUMP IN U.S. QALLONS
FER MINUTE {GPM) AT CONTINUOUS
PS.1." | Esat PERFORMANCE
58 130 340 340 340 840 340
45 106 285 az2a 1020 1020 120
35 80 745 60 1120 1200 1200
25 60 [3,0.0] 1020 1200 1360 1500
17 R 40 &0 1060 1265 1480 1610
Suction It 25 20" 15 10 5

PUMP SPECIFICATIONS

Slze: 6° x 8' (152 mm x 152 mm) NPT — Femala.

Casing: Gray Iron No. 80. Maximum Qporatihg Progeura
84 psi (6

open Type, Vuna lmpeller Ductite lron No. 80-40-18.

andlge 37 g rmm) Diametar Sphoncal Salids,

tnpaller Shatt: Staintass Steal No. 174 PH,

[Mormediate Bracknt: Gray iran Na_ 80.

Replacasble Wear Plate: Stesl No. 1020,

Retnovable Cover Plate: Grey lron No. 20; 50 |bs. 22 kg).

Seal Plate: Gray iron No. S0

Seal; Mechanical, Oi-Lutiricatad, Flasting, Set-Aligning.
Tungsten Titanium Carbide Homhng and Stnhonuy Facas;
Stainless Stes! No. 216 Stationary Seat; Flucrocarben
Elastomen (DuPont Viten® or Equivalent). Stainlese Stael
No. 188 Cage and Spring. Maxithum Tempecrsllra of
Uquid Pumped 180°F (71°C).*

5
Cons;'tlt F&cm,l(}:df’zraﬁ:pﬂcaﬂm with Liquids In Excass of ENGINE SPECIFICATIONS
Shaft Sleave: Alloy Stas! No. 4130
ng Vaive: Necop zna w:thStnal Rainforeing . Madal: Deutr F4LE12,
Radial Bgm-ing gpa Faur Cylinder, Four Cycla, Alr Cooled Disaal.
Thrust Bearing: ?open Double Ball. . splumz.m 1 Cu, In. {4 liter).
Baa Lubricat, Oil, Govatrvor:
Hanm;'; Qray lron a'a, a0. Lubrlnmon Famd Girculation,
Gnkou. Comgpressad Synthetic Fibers; Teflon. Al Cleaner: Oil Bath.
o-mnqa- Buna-N. Oil HRemervolr: 11.8 U.S. Qts. (11 liter) Dry; 10 LS.
Hardware: Standard Plated Steel. . Qs (10 liter) Rafil.
N FudThnES&QUS Qale, {147 liter}.
gm___eﬁgw Holating Bail. Skid Base, 80 Oparating Tlma, Full Load: 17.5 Hours.
Elbow. Strainar. Ol Laved Sight Gau gu Prassura Startor.n% Vot Blectrio,
Raoliaf ve: Brasa. Liquid Love! Controks: Submersible
Tnunsducer“' and Elactrorso Procsur Switeh (EPS) Control andard Low Qil Pressura and V-Bolt
Setpaint Adjustments for Autcynatic Failura S *zr ut Dawn Switches. Instrument
Watamngowahnng Panel with: Tertperature Gauge, Oil Prossure

Raugs, Ammatm Hoummetar, Techometor &
*7E Fi. (28 m) Standard Length, r;agechLengm 150 Atemator Fellure Ught Muffier with Guard and

(48 m) Msxirmuwn at Tire of O Waather Cap.

: Wheel Truck Assambly with Two
P2 R15 umnatic Tirag. Baftary. Ovanthe-Roed D'EUTZ PUBUSHED PERFORMANCE:
Traller (Meets D.0.T. Aaquirsments). Austamuurod Ductilo Maximurm Centinuoues B.H.R 83 @ 2300 RFM
lron Imeeller. Hardened Steel Wanr Phrta Maximum Dynamic B.H.P B0 @ 2800 RPM

THE GORMAN-RUPP COMPANY ¢ MANSFIELD, OHIO

[l ad GORMAN-RUPP OF CANADA UMITED » ST. THOMAS, ONTARIO. CANADA

Fﬂm Dpwctiica HINE 8 x40 10 CHange vWiThat MNalcs . Frumeg nUaa

€ Copyright by the Gorman Rupp Comparty 1007
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SENT BY: 11-11-99 :  8:53 :  GORMAN RUPP PUMPS- 706 798 _8744:% 9/ O
.. Sneclilcatio aKID BASE
. Specitication Data OVERALL DIMENSIONS | wetWEIGHT: 26200 (B, (11d3 KAL) mmﬁgu G :ﬂ“ﬂ KG}
SHIPPING WEIGHT:  zo70 LBS. (1211 2300 LBS. (1
SECTION 45, PAGE 1576 | APPROOMATEWEIGHTS | EAPORT CRATE SIZE: D Pl ettty 16aCU.FY (48CU. Wy
' T DCR-% - 6000\ (& 10
E'NPT 91"9\&\-\\-’\2\-\1 €
DISCHARGE .z # 18.00 [457.2) REQUIRED fPAGE ¥3 OF €23
-_l (67.91 FOR REMOVAL OF COVER PLATE UEUTZ F4L-912 OIESEL ENGNE
6 NPT .  j206
1 SUCTION l 10.56 306,37
> v =1 @Es [* 75.00 T [22.9-M) LG.
ELECTRDNIC PRESSIRE
7 TRANSOUCER
I y l
13 I =
133881
¥ \ a
[§ 59'“a: —U%ésll
15089, 3 ‘s“ésj I W
U)46,31 l
(ED-H Ro:' I——‘ o afo !
:si;'z.sz ) o
CONY- Y ROX, A o
T.00 o
J — | lun.az DQ , ol
.’ ' lg—{%_—--—ll‘;-.‘zl——i ! | 1050 ‘l s1.28 U/j 1225
4,12 I 368,31 J 1881 [1454,12 %9 u.lmm_/ (341,21
i (266,61 0 NSe 1477.4) 4 HOLES
! [?53'97?: INCHES 84.00 ]
8857 (WL LETERST 133,61
1979.7 .
DEGTZ FAL 912 DIESEL ENGINE
r:TAtsHE:: O R SETTING moornsg PERFORMANCE CURVE
¢ 1SHU' £ 7 T&A-F4L-2
1304 300| DO NOT ALN AT SPEEDS BELOW 1000 Rek | VOLLTE 1035TC eurve __T6
ELE st Eﬁﬁ?'cgfﬁ%nﬁ%c eéssuENuL o wPELLER 109580 wQpEL___T6A-FaL
280 A -
doj 1207 + DIb. SPYERICAL SOLIDS saE €X6"  wppua. 1:15
J 1T 260 R et Landt R :,‘m."..‘..';e..ﬁ,.., i :§SP-GR- 1.9 rem _NOTED
240 IEEHREE a3 EEee: : s3rsinsdioeroz noss :
70100 + pHet aasr Enu e ¥ 13izisl|
| qz20fE Fre T T e Fh
co *'{zoofiHEHE it b S
1 8o HHERHE : T
s o] i R e e
A FHE i
. 60 MAXINUM CONTINUOUS FH
. PERFORMANCE : £
- 50 T Hotr 1 = B :
30 4o ; : g i
30} oL : i
) ) o HEET R Fo
179 «f i A e
1 i s : 10" S hr b
- 1 20 EE 3 # =33u Lmﬁ%qrp )
Jpesme B =N A e 88 == 28
FER MINUTE X 100 ; e
R s T o, A ]
pe SFtonD X0 - . — o rmniy e PURSES:
et s & & ¥ 5 ® O om 'R EEREEEETTY
PER HOUR X 10
GIX  THE GORMAN-RUPF COMPANY & MANSFIELD, OHIO
[Tl GORMAN-AUPP OF GANADA LIMITED » ST. THOMAS, ONTARIO, CANADA
m Ww«umwm Pritad In LU,B.A
© Copyright by the Gormen-Rupp Campany 1997
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PS-101[A,B,C.D]

BACK TO: [Piping Specification Index]

WSRC-TR-2001-00323

http:/fapps01.srs.goviengineering/Guides/15060-G/ps/PS_101 htn
C - pcP—E-0000 , o
PRGE | ofFk

1 GUIDE NO: 15060,
Piping Specification DATE: 3/3/97l
PS-101 (A,B,C,D) Revision: 21}

] ESB TECH COMMITTEE: Piping and Valves’

Design Parameters

[P-Spec. I PS-101(A, B, C, D) :
Design Pressure (psig) [ 285 { 260 || 230 || 200 | 170 || 140 { 125
Design Temperature (° F) || 100 || 200 || 300 || 400 | 500 | 600 | 650
Minimum Temperature (° F) j -20 E -20 }:29MJ =20 % -20 -20 +-2MO
Minimum Test Pressure (psig) I 430 | 390 | 345 || 300 || 270 | 245 i 225 |

'Calculatton Reference:iM-CLC-G-00231 %

f Code of Reference:iB31.3 1994 Addenda3

Materzal

|
L
1

I
I
Fluid Service: ngormal §
JiCarbon Steel |
Pressure Rating: EEClass 150 i

N

General Notes:

1 of 6

7/10/00 9:20 AM
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PS-101[A,B,C,D] http://apps01.srs.gov/engineering/Guides/15060-G/ps/PS_101.hin
C.-PCP- B-0000 1V, Rlo

1. This piping specification provides the required information to meet the pressure design requirements

of the ASME B31.3 piping code. Additional requirements include, but are not limited to, support design, |

thermal expansion, material selection, examination, and testing. These additional requirements are

addressed in ASME B31.3 and Engineering Guide 15060.

/2. This piping specification was developed to address the requirements of ASME B31 3 Normal Flu1d 5
IService. This specification may be used for Categery D fluid services without restrictions. For Category
M fluid services, and piping systems subjected to severe cyclic conditions, additional restrictions apply.
These additional restrictions shall be addressed by Engineering.

3. Selection of the different options provided in this piping specification (1 e., socket-weld Vs, buttweld
fittings, slip-on vs. weldneck flanges, etc.) will affect the stress levels in the piping system. Components |
in an existing piping system shall be replaced in kind. If components are changed in an existing piping
system, these changes shall be addressed by Engineering. For new piping systern design, specific
requirements for options shall be specified on the design drawings. |

4. To address the fluid service requirement of a piping system, a corrosion allowance w11] need to be
determined to select the required wall thickness. The fluid service requirements will also affect the
selection of materials such as gaskets, valve seats and packing, etc.. The corrosion allowance shall be
specified by the letter suffix in the piping specification identification (e.g., PS-101A)

S. Galvanized piping is acceptable where required for external corrosion protection.

6. The minimum test pressures to meet the hydrostatic test limits of ASME B31.3 are pr0v1ded in the
Design Parameters table above for the listed design pressures and temperatures. Actual system design
pressures should be used to establish hydrostatic test pressures for testing. These test pressures are the
Iminimum pressure requirements to be achieved throughout the entire piping system, adjustments may be |
" Irequired to account for elevation changes in the piping system. The maximum test pressure provided in |
the schedule tables below represent the pressure where the piping will reach its yield stress. These :
pressures shall not be exceeded at any location in the piping system. Valves, instruments, fittings and
other components may have additional pressure limitations and may require isolation from the test
pressure.

7.3D bends are permltted for plpe sizes NPS 1/2 Ihrough 6

8. Branch Connections shall be made with Tees for full size and one size smaller branches, and for all run
sizes NPS 2 and smaller. Welded branch connections are otherwise permitted, and shall be reinforced if |
required as shown in the reinforcement table below. ;

9. Piping components not provided in this piping specxflcatlon can be selected from the standards listed
in Table 326.1 of ASME B31.3. Components used in piping systems that are not listed in this table are
considered unlisted by the Code and require additional qualification.

10. The minimum design temperature may be limited by the need for impact testing of material and the
qualification of the welding procedure. The temperature limits of the bolting material may also control
the minimum design temperature.

11. Components of higher pressure ratings (e g., thlcker pipe or hngher rated ﬁtt;ngs and flanges) may be
used in this specification without additional analysis. All changes shall be documented on design
drawings.

Joints

20f6 . ’ 7/10/00 9:20 AM
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] Joint " v [ Size ;| Component
[Runs-Not allowed in PS-101D_[1/4 -4 |[Threaded Fittings
|Runs-Not allowed in PS-101D_{1/4 -2_[Socket-Weld Fittings _
Runs — |u4-24|Buuweld
Maintenance . __|174-24|Class 150 Flanges
Fit-up to Flanged Components .‘!1/4 -24 E Class 150 Flanges !

Fit-up to Threaded Components 11/4;6”1 Threaded piping per threaded Sch. Tables :

Piping

Allowable Materials

Component ;| Size Rating Standard ‘ Material Material Adc.htlonal

L Grade Requirements

Pipi | VA= Seh  NSIB36.10 | ASTMAS3 | Grade B Welded/Seaml
iping i g Tables 10| ASTM A33 rade W elded/Seamless ]
N ) 1/4 - Sch.

Piping g Tables ANSIB36.10 ASTM A106]] Grade B Seamless

Required Pipe Schedules for Non-Threaded Pipe:

Corrision | Pipe 1 2
P-SPEC, |1 0 elsize | V4 V234 |1 || 2 |15 |3 |4 |6 |8 |10 /121416
A 0.00 TSS;L STD|STD|{STD|STD|STD|STDISTD|STD|STD|STD|STD|STD{STD|STD{STD!
B 1/32 Tslfl};/k STD|STD|STD{STD|STD{STD STD|STD|STD|STD|STD|STDISTD!STDI{STD!!
C 1/16 1?;‘;/]( STD|STD|STD|STD|{STD{STDI{STD|STD|STD|STD|{STD|STD{STDISTDISTDs
D /8 Tsti?k - [xxs]160 {160 {160 1 80 | 80 | 80 [STD|STD|STDI{STD|STD{STD|STD/!
Maximum Test | (ol 50l4705l1405032750765]3020262522301780]1565/1420(1 56001 420{1 240]1
Pressure (psig)

Required Pipe Schedules for Threaded Pipe:

3of6 7/10/00 9:20 AM
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;P-SPEC Corrision . Pipe | )0 |45 g | 1 112 2 J212] 3 | a4 | 6
1 . |Allowance j| Size | "7 || ° L S T
A 000 |5V gy g0 | 80 |80 | 80 |STD||STD |STD ||STD |STD
1Thick ! !

Sty | ‘ ? lorry |
B 132 . 2¢Y 180 || 80 | 80 | 80 || 80 |STD ||STD STD {|STD ||STD |
HHHHHHH L jThick ! v . |
C 16 oM |- |80 | 80 |80 |80 {80 | 80 |80 |STD{STD

D g 1S ixxs |60 160 | 160 | 160 | 160 | 80 | 80 | 80
N Moo hiekd TR L L L
Maximum Test |05 | 5430 14670 14155 3450 11670 [[1640 |1540 | 1445|1325

|| Pressure (psig) L | T R

Fittings
o s : . Material Additional
_ Component | Size | Rafing | Standard | Material | “Groge |  Requirements
. ; 1 4 ASTM Not allowed in
- H |
Threaded Fittings | 1/4 4i 2000# ANSIBi6.1 1g A105 WPB PS-101D
Socket Weld ; I ASTM Not allowed in
Fitings || °2] 300 |ANSIBICIN atos | WP | esaom
" 1/4- | Sch. | | ASTM
Buttweld Fittings 24 | Tables ANSIB16.9 i A234 WPB |
- 1/4- Sch. | | ASTM
Butweld Fitings | 24 | Tables (MNSTPIOZ] pzna | WPB
Flanges
Component Size || Standard | Material Material Adc!ltlonal
. W Grade || _ Requirements
Threaded Flanges ||1/2 - 6|/Class 150;ANSIBI6.5|ASTM A105|  N/A N°1§‘S‘l_ll°(‘)’;‘;';1 e
SocketWeld |1 r oo el st v e < Notallowedin |
Flange B l/f mf Class 153 ANSI B16.5|ASTM A 105 N/A S 101D ‘
Weldneck Flange 'ﬁ' Class 150|ANSI BI6.S[ASTM A105|  N/A
Slip-On Flange léi- Class 1502 ANSIBI16.5;ASTM A105 N/A
Blind Flange léi' Class 150 |ANSI B16.5[ASTM A105 N/A |
Backup Flange léi- Class 150? ANSIB16.5]ASTM A105 N/A
40f 6 T/10/00 9:20 AM
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Mechanical Fasteners
Component‘; Size Standard Material hg:;;‘:ﬂ ' Additional Requirements
Bolts/Studs v 1/12/;1 I gANSI B18.2.1;ASTM A193 B7-HH With 2H nuts only
Bolts/Studs | /2! |ANSIB18.2.1|ASTM A307| Grade B-HH  With AS63 s oly. |
s L Limited-20°F0300°F |
Nuts : 1112/; 1 %ANSI B18.2.2;ASTM A194 2H-HH :
%Nuts L/ 12/; b |ANSIB18.2.2/ASTM A563{ Grade A-HH
Welded Branches
Branch welds in the following table must be reinforced.
Corrosion Allow. = . Corrosion Allow. = || Corrosion Allow. = |
Branch 000 jcomesionAllow =12 s s
Angle [ Run Run Run i Run
NPS Branch NPS NPS | Branch NPS NPS Branch NPSE NPS | Branch NPS
24 | 34,112-1 20 | 3/4,11/2,2, 18 i V4-2,3- 14 || 2,4-14
24 i 1220 0 W 18 |
24 1/4 - 24 20 E 1/4 20 i1 216
90° i ) § ‘‘‘‘‘‘‘‘ l 24 g 1/4-24 | 18 | 3/;1-18‘
o ! ;
g I 20 | 3/4-20
; | i | 24 | 3/4-24
24 3/4 - 24 20 3/4,11/2,2, 18 1/4 -Tg 14 2~ 4-_1;
' 6-20 s B
l 1/4 - 24 20 } 1/4 - 20 16 | 2-16
750 §E | T IEREEREN 34-18
l 3/4-20
| J 34 -24
18 [ a2
L 20 | [(2.4-14
| 24 | 3 __,1[ 3/4,2-16 |
50f6 7/10/00 9:20 AM
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i | 24 4 1/4-24 18 ] 3/4-18
e | LAY L RS
\ o H | J H 20 || 34-20 |
L IS | A R e I
| L e l | -
..... b L. N D Lo e e
[ v T [ e [t [ I 4
16 | 14-16 || 14 | 12-14 | 12 | 12 [ |6
|18 | 16-18 | 16 [ 14-16 | 14 | 12-14 | 8 [ 8
| 20 | 2,6-20 | 18 [1/2-2,3-18]| 16 | 14-16 | 10 | 8-10
[ 24 | 12-24 | 20 | 1/4-20 || 18 | 1/4-18 | 12 | 2,4-12
! 15 ] 24 | 1/4-24 20 I 1/4-20 | 14 | 2,-14
| 4 A , | R
i ]} | 24 174-24 | 16 l 3/4-16
i ! ] —
5! f | }{ 21 18 3/4-18
i i i
| 1 1I } 20 3/4-20
| | l }l { 24 ‘ 3/4 - 24
. I NS | ol I N R
BACK TO: [Piping Specification Index]
6of 6 ) 7/10/00 9:20 AM

Page 105 of 298



APPENDIX A

PS-500

lof4

WSRC-TR-2001-00323

http:/fapps01.srs.gov/engineering/Guides/1 5060-G/ps/PS_500.htn
C-PLe~ E-00004 (Rl |

BACK TO: [Piping Specification Index]

PAGEL V\OoF M

Piping Specification
PS-500

GUIDE NO: 15060
DATE: 3/3/97
Revision: 1;i

ESB TECH COMMITTEE: Piping and Valves

Design Parameters

P-Spec. PS-500

Design Pressure (psig) 150 i
Design Temperature (° F) 100
Minimum Temperature (° F) 0
h;Il;l:;;m Test Pressure (psig) R N 225 e

}Calculation Reference.'HM-CLC—G—OOB1 i
| Code of Reference:||B31.3 1994 Addendal
Fluid Service:ﬂNormal |

Mawrial.ijVC ) f
IWMW_}”]"essure Rating:§| 150 psi

General Notes:

Page 106 of 298
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1. This piping specnﬁcauon prov1des the requxred mformauon to meet the pressure design rcqulrements
of the ASME B31.3 piping code. Additional requirements include, but are not limited to, support design,
jithermal expansion, material selection, examinaticn, and testing. These additional requirements are
laddressed in ASME B31.3 and Engineering Guide 15060.

}2 This piping specification was developed to address the requ1remems of ASME B31 3 Normal Fluld
Service. This specification may be used for Category D fluid services without restrictions. For Category
M fluid service piping systems additional restrictions apply. These additional restrictions shall be
addressed by Engineering.

3. Selection of the dlfferent options prov1ded in thls piping spemflcatlon (1 e., socket Weld Vs, buttweld
fittings, slip-on vs. weldneck flanges, etc.) will affect the stress levels in the piping system. Components
in an existing piping system shall be replaced in kind. If components are changed in an existing piping
system, these changes shall be addressed by Engineering. For new piping system design, specific
requirements for options shall be specified on the design drawings. - L

4. The minimum test pressure to meet the hydrostatic test limit of ASME B31 3is prov1ded in the Desxgn
Parameters table above for the listed design pressure and temperature. Actual system design pressures
should be used to establish hydrostatic test pressures for testing. This test pressure is the minimum
pressure to be achieved throughout the entire piping system, adjustments may be required to account for
elevation changes in the piping system. The maximum test pressure provided in the schedule tables
below shall not be exceeded at any location in the piping system. Valves, instruments, fittings and other
components may have additional pressure limitations and may require isolation from the test pressure.

5. Bends are not permitted for this piping specification.

6. Piping components not provided in this piping specification can be selected from the standards llsted '
in Table A326.1 of ASME B31.3. Components used in piping systems that are not listed in this table are :
considered unlisted by the Code and require additional qualification. -

|7 PVC piping in all Fluid Service except Category D shall be safeguarded per ASME B31.3.

8. Components of higher pressure ratings (e.g., thicker pipe or higher rated fittings and flanges) may be
used in this specification without additional analys;s All changes shall be documented on design
drawings.

19. Ultraviolet inhibitor shall be specified if piping is to be used above Ground.

Joints
f Joint | Size | Component |
lRuns /4 -6 iThrcaded Fittings {
Runs i 1/4 -8 [Solvent Welded Fittings |
Maintenance N [ 1/4 -8 ]Class 150 Flanges/Sch. 80 PVC Flanggimj
|Fit—up to Flanged Components 11/2 8 ”Class 150 Flanges/SCH. 80 PVC Flanges |
(Fit—up to Threaded Components E1/4 6 ]!Threaded piping per threaded Sch. Tables {
N

Piping

2of4 710/00 9:21 AM
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Allowable Materials
P —— S —— U — S
‘ ‘ : | " o |
iIComponent | Size | Rating | Standard | Material Material Ad('imonal !
IR D R B T || Grade |  Requirements |
.. ‘ Sch. i ASTM
reine Y| Tavles (ASTMPUTSS| piggs | 14E nees
. Sch. | 1 ASTM
i ,Tgmg,,,j 1/4 - 8‘ Tables | ASTM D1785§ D1784 12454-C Note 9

Required Pipe Schedules for Non-Threaded Pipe:

lva (12 {31 iz 2 21213 |4 |6 |8

Corrision | Pipe
Allowance || Size I

: j i :
0.00 S(?h/ 1 40 140 140 140 ] 40 1140 || 40 {40 |40 ||80 | 80
il Thick : i ,

Maximum Test), 5, 1550 150 | 250 50| 250 250 1250 |[250 |250
Pressure (psig) : ‘ ; )

Required Pipe Schedules for Threaded Pipe:

ve 12341 hiz) 2 2123 |4 6

Corrision || Pipe
Allowance || Size

Sch/
Thick

Maximum Test

S| S—

0.00

Fittings
o . Material Additional

_ Component | Size [Rating| Standard | Material |~ Grage Requirements
Solvent Welded | 14| " [ASTM [ AST™ 12454-B,
Fittings 4 D2466 D1784 12454-C
Solvent Welded || 1/4- | o~ [ASTM [ AsT™ 12454-B,
Fittings 8 27 | Dz | raasac

o 1/4- ASTM ASTM 12454-B,
Threaded Fittings | = 1 80 /564 | D1784 12454-C

Flanges

3o0f4 7110/00 9:21 AM
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Treaded Flange | ") G5 ansimies | o | wa
ThreadedFiangem _1_/5 ) Cll;‘gs |[ANSIBI6:S ‘flgl 304L/316L B
:}S:?;;th Welde(il“ i/gw: MSWCWkWIMS(N)M Manufacturers: g?;é\;[w 1122‘:‘55?“_12:’

Mechanical Fasteners

lComponent[ Slze T[ Standard U Materlal Materlal Grade Additi?!lal,Req',lir?mﬁ!lt?i
Bolts/Studs 11/2 - 3/4 'ANSI B18.2. lt ASTM A307 Grade A !
|

|
[ASTM A563 Grade B ?

'Nuts

]1/2 3/4 |ANSIB18 22

BACK TO: [Piping Specification Index]
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Appendix D
Valve Selection Guide

Back To Document

Example Valve ID Number

— |
Yo )
w1
e
- [2
o N £ 3
g
oo |
o &
=y

Itz

—
—_

Accetable Standards - SRS Valve
Basic Material (Body Material)
Pressure Class

Type of End Connection

Type of Valve

Valve Size

Disc or Ball Material (optional)
Seat Material (optional)

Stem Material (optional)
Packing Material (optional)
Body Gasket Material (optional)

PO XNAARE LN~

——

Notes:

ASTM A216 WCB or A105

CF3, CF8, F304, or F304L

CF3M, CF8M, F316, or F316L

Use only in copper piping systems

Includes Swagelok and Parker tube fittings

Includes NBR and Buna-N

Use only non-asbestos

Non welded end stainless steel valves pressure rating is based on the high carbon (non L) grade.
Specify port requirement.

Al A G el e

Required Specification Features

7/10/00 9:58 AM
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TALE 2 OF O

i i
i l)s‘?:,f;z:ge : 2) Basic Material j 3 I(’;ZSSSSure 14) End Connection 5) Type of Valve
(CVCodeValve {l-Brass  J1-125  [i-Flanged _ |[BLBall .
%ﬁm Code 2 - Brass § 1-150 2- Socket Weld BT Butterlly
P -Ton(CastDuctil)[2-200  |3-Buttweld  |CBBallCheck
[4 - Carbon Steel (1) |[3 - 300 4 - Threaded [[CF Folding Disc Check
go_ 4%:8;52)&%1 4-400 5 - Wafer CL Tilting Disc Check
gl‘gﬁgfigft"el 6 - 600 16 - Solder (4) CP Poppet Check
7 - Monel I8 -800 [7 - Flare ICS Swing Check
18 - Alloy 20 E 9 -900 I8 - Mechanical EICT Tilting Disc Check
9 - Hastelloy ;;tgcricssure , 9 - Compression (5) DV Diaphragm
|E Engineered ) |E Engineered GF FlexWedge/Split
. _{Procurement |Procurement  ~~ {DiscGate |
L . [|OKKnifeGate |
L [ |GPParallel Gate
| ] _1GW Solid Wedge Gate |
- T [P1 Pinch |
L ) | ~ __|IPV Plug
| [ [[sC Stop Check
| |TA Angle Globe
| TN Needle Globe
| |TS Standard Globe
l | |TY Y Pattern Globe
[ ﬁ[ HV3 Three Way Valve (9) !

Optional Specification Features

20f3 7/10/00 9:58 AM
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Valve Selection Guide

30f3

PAGE JoF 3

7) Disc Material |

8) Seat Material

9) Stem Material

10) Packing
Material

11) Body Gasket

Chromium
(1-13%)

JA-Chromium
(11-13%)

Chromium
(L1-13%)

A Graphrte

B Stellite (Hard

B Stellite (Hard

|
} B Carbon Steel

B Teflon

B Teflon

Face) _ fFace) o meemmensEs R OEER s
HC Bronze QC Bronze e Bronze ;IC Natural Rubber IC Natural Rubber N
LiD Stamless Steel N 1D Stainless Steel _D Stainless Steel i DNylon ’DNqun o
EMoncl __ [EMonel ____JE Monel _[ENivile® _ [ENiuile©)
[Alloy20 — [FAlloy20  [Alloy20 _ [[FNeoprenc __ [FNeoprene
GHastelloy  [GHastelloy  |GHaselloy  [GVion  [GVitn

H Brass

HBrass

H Brass »,_§|

HEPDM

H EPDM)

&I Nickel Copper )

,M Nickel Copper _

|[S Special (Specify) | Ferrous

1] Nlckle Copper

j X No Specific :
PTeflon  PTeflon 3 Specll Oecl) frequirements (1) ! NN
K Natural Rubber K Natural Rubber X No Specific K Spiral Wound

Requirements (7) wiTeflon

) | 1L Spiral Wound w/
L Nylen ‘ L Nylon z Gral;hite
MNivile ®) M Nile®) | i 'S Special (Specify) |
N Neoprene N Neoprene | {R(clcjgirselzzz;ftf ) I
O Viton 10 Viton | | I
P EPDM P EPDM I |
|Q Vespel _Qvespel | L 1N
S Special (Specify) RUHMWPE | ] o]
X No Specific ‘ . . | :
Requirements (7) S Special (Specify) E i

i1X No Specific ‘

/[Requirements (7)

Back To Document
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SRS Engineering Standards Manual Manual: WSRC-TM-95-1
tsvoﬂslﬂ!,[!n’
‘Q- ‘J‘
L, "
TR0 % ENGINEERING
SAVANNAH RIVER SITE

cIVIL SITEDESIGN
CRITERIA ESB TECIE-{IE C\glsv}ﬁTT%EE: Civil /

Structural
REVISION HISTORY
REV DATE DESCRIPTION OF REVISION
0 8/1/95 Initial Issue
1 10/1/96 Reference to DOE Order 6430.1A removed. Included DOE Order 420.1

and reference to DOE-STD-1021 and Engineering Guide No. 02224-G.
Also editorial changes.

2 6/18/98 Added Rainfall Intensity Curves for 50-, 500-, 2,000-, 10,000-, and
100,000-, Year Return Periods, inserted Table 1, removed codes and
standards dates, included CLSM requirements.

3 4/11/00 Removed references to Standard Building Code (SBC), clarified use of
return period rainfall events and updated values given in Table 1, provided
guidance on flooding, removed reference to WSRC-IM-93-28 and added
reference to DOE/SR-5000-29, removed detailed requirements for clay
caps in section 5.4 , associated paragraph 3.1.6 standards, and replaced
with reference to Eng. Guide 02224-G.

1.0 PURPOSE AND SCOPE
1.1 This document delineates the site-specific civil design criteria to be used for all new facilities and
modifications to existing facilities at the Savannah River Site when invoked by the Design Authority

(Reference 6.1), and meets the criteria stipulated in DOE Order 420.1 (see Section 2.1).

This document applies to all functional classifications (Reference 6.2) of structures, systems and
compornents.

1.2 All changes, deviations, additions and deletions shall be approved by the ESB.
2.0 DOE ORDER AND STANDARDS APPLICABILITY

2.1 DOE Order No. 420.1, Facility Safety

2.2 DOE Guide 420.1-Y, Interim Guidelines for the Mitigation of Natural Phenomena Hazards for Doe

1ofé T10/00 12:17 PM
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Nuclear Facilities and Non-Nuclear Facilities ¥hes 2z ©

3.0 NATIONAL CODES AND STANDARDS APPLICABILITY
3.1 General

3.1.1 Applicability of the code and standards given in this document is limited to the extent of the
reference in the text.

3.1.2 National codes and standards incorporated by reference in this document shall be the revision
number/date at the time this document is invoked in the Design Output Documents, or as otherwise noted.

3.1.3 In case of conflict between various codes, standards, regulations and specifications, the more
restrictive requirement shall apply. Conflict between codes, standards, regulations and spectfications and
these standards shall be brought to ESB for resolution.

3.1.4 Civil design shall be in accordance with DOE-STD-1020 and the UBC for PC-1 through PC-4 SSCs.

3.1.5 Since Performance Category PC-0 (Reference 6.15) applies only to lightweight equipment items,
furniture, etc., no guidance is provided within this document.

3.2 Codes, Standards and Regulations

3.2.1 DOE Standard 1020-94, Natural Phenomena Hazards Design and Evaluation Criteria for
Department of Energy Facilities

3.2.2 Uniform Building Code, International Conference of Building Officials, Whittier, California

3.2.3 DOE STD-1021-93, Natural Phenomena Hazards Performance Categorization Criteria for
Structures, Systems and Components

3.2.4 Regulation 72-300, Standards for Stormwater Management and Sediment Control, South Carolina
Department of Health and Environmental Control (SCDHEC).

4.0 DEFINITIONS

4.1 ASTM - American Society for Testing and Materials

4.2 CLSM - Controlled Low Strength Material (Reference 6.3)

4.3 DA - Design Authority (Reference 6.1)

4.4 DBFL - Design Basis Flood

4.5 DOE - Department of Energy

4.6 PE&CD - Projects, Engineering and Construction Division at SRS

4.7 ESB - Engineering Standards Board at SRS

20f6 7/10/00 12:17 PM
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4.8 Functional Classifications - As defined in Reference 6.2

4.9 PC -1 through PC-4 - Performance Categories 1 through 4 (see Section 3.1.4)

4.10 SCDHEC - South Carelina Department of Health and Environmental Control

4.11 SRS - Savannah River Site

4.12 SSC - Structures, Systems, and Components

4.13 UBC - Uniform Building Code

4.14 WSRC - Westinghouse Savannah River Company

5.0 REQUIREMENTS

5.1 General

5.1.1 The responsibility for all design functions including the production of engineering drawings,
procurement and project specifications and documents lies with PE&CD and/or designated engineering
service subcontractors. The appropriate individual representing these entities is referred to herein as the
"Engineer."”

5.1.2 The responsibility for all construction activities including the installation of vendor supplied and
field procured items lies with PE&CD and/or selected subcentractors. The appropriate individual
representing these entities is referred herein as the "Constructor.”

5.2 Site Work

5.2.1 Clearing and grubbing of all stumps and roots greater than 1 1/2 in. in diameter shall be done to a
recommended depth of not less than 18 in. below rough grade or natural ground surface.

5.2.2 All timber, logs, stumps, roots, brush, rubble, excess topsoil and other trash (collectively called inert
waste) shall be disposed of by the Constructor in accordance with Reference 6.4.

5.3 Excavation, Backfill and Site Grading

5.3.1 Excavation, Backfill and Site Grading shall be performed in accordance with Engineering Guide No.
02224-G (Reference 6.12).

5.4 Low Permeability Soil Layer

5.4.1 Low permeability soil layer placement shall be performed in accordance with Engineering Guide No.
02224-G (Reference 6.12)

5.5 Foundations

5.5.1 The frost penetration depth at SRS is 5 in. below the finished grade. As a minimum, foundations of
buildings shall be designed to meet the requirements of UBC.

3of6 7/10/00 12:17 PM
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5.6 Construction in Security Area

5.6.1 Location of buildings, poles, parking stalls, driving lanes, and any other features that may interfere
with security systems within 20 ft of a DOE security area shall be coordinated with WSRC Safeguards and
Security Department.

5.7 Stormwater Management and Sediment Control

5.7.1 Stormwater management and sedimentation control at SRS shall be in accordance with Section 3.2.4
and References 6.5 through 6.8.

5.7.2 Land disturbing activity categories, plan approval and permit requirements for SRS have been
stipulated in References 6.8 through 6.11.

5.7.3 Facility drainage systems shall be designed, as a minimum, per the requirements of South Carolina
Regulation 72-300, Standards for Stormwater Management and Sediment Reduction Regulation and
SCDHEC Permit No. SCR100000 (Ref. 6.11). The South Carolina Stormwater Management and
Sedimentation Control Handbook for Land Disturbance Activities (Ref 6.5) provides supporting
information and guidance on the development of permitting documentation. Appendix G of the handbock
provides the 24 hour storm event data for 1, 2, 5, 10, 25, 50, and 100 year return periods.

5.7.4 The required function of individual SSCs shall not be adversely impacted by the Design Basis Flood
(DBFL) level resulting from the rainfall intensity at the return period applicable to the SSC. This flooding
can be caused either by inadequate local storm water system and run off or can be due to back up in the site
drainage basins (e.g. Upper Three Runs basin, etc.) and watersheds.

In addition to 5.7.3, potential for local area flooding shall be determined using the 24-hour storm event
data appropriate for the SSC’s Performance Category if the local accumulation is greater than that required
by Section 5.7.3. If the results of this analysis, using the existing storm water management system or one
designed in accordance with 5.7.3, demonstrate that flooding does not compromise the site SSCs, then it
may be concluded that the facility stormwater management system is adequate. Note that local flooding in
streets, parking lots, etc. may occur due to the DBFL precipitation. If flooding does have an unacceptable
impact, then the design must be modified to:

increase drainage capacity to reduce the flooding to an acceptable level,
move the impacted SSCs out of the flood zone, and/or

provide local flood protection for the SSCs.

SRS Rainfall Accumulation values (Ref. 6.13) for 500 (PC-1), 2000 (PC-2), 10,000 (PC-3), and 100,000
(PC-4) year return periods are provided in Table 1

The flooding hazards in SRS areas resulting from non-local events; i.e., back up in the site drainage basins
and watersheds, may be obtained from the report "Flood Hazard Recurrence Frequencies for C-, F-, E-, S-,
H-, Y- and Z-Areas (U) (Ref 6.14).

5.7.5 R-Factors used in the Universal Soil Loss Equation for computation of storage shall be taken as
follows (See Appendix G, Reference 6.5):
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Aiken County 250

Barnwell County 275

5.8 Sanitary Landfill and Industrial Solid Waste Disposal

5.8.1 For the design of the sanitary landfill and industrial solid waste disposal at SRS refer to the
applicable local, state and federal regulations, and for permitting process, see Sections 1.10 and 2.10 of
Reference 6.9.

5.9 Controlled Low Strength Material (CLSM)
5.9.1 The delivery and supply of materials for CLSM are provided in SRS
Procurement Specification C-SPS-G-00085, Furnishing and Delivery of Concrete.
(Reference 6.3) Placement and installation testing requirements are provided in
SRS Engineering Guide 02224-G, Excavation, Backfill and Site Grading.
(Reference 6.12)

6.0 REFERENCES

6.1 SRS Procedure No. 1.10, Design Authority, Procedure Manual E7, Conduct of Engineering and
Technical Support.

6.2 SRS Procedure No. 2.25, Functional Classifications, Procedure Manual E7, Conduct of Engineering
and Technical Support.

6.3 SRS Procurement Specification No. C-SPS-G-00085, Furnishing and Delivery of Concrete.
6.4 SRS Procedure No. CMP-05-1.2, Procedure for the Disposal of Inert Construction Waste.

6.5 South Carolina Stormwater Management and Sedimentation Control Handbook for Land Disturbance
Activities, SCDHEC.

6.6 South Carolina Stormwater Management and Sediment Control Sedimentology Resource, SCDHEC.

6.7 Soil Survey of Savannah River Plant Area, Parts of Aiken, Barnwell, and Allendale Counties, South
Carolina, Soil Conservation Service, US Department of Agriculture.

6.8 WSRC Environmental Compliance (ECM) Manual 3Q, Procedure ECM 12.2, Stormwater
Management and Sediment Reduction.

6.9 Manual No. WSRC-IM-91-69, SRS Environmental Permitting, "HOW" Manual, Sections 1.9 and 1.13.
6.10 DOE/SR-5000-29, Handbook for Erosion and Sediment Control on the Savannah River Site.

6.11 Permit No. SCR100000 - SCDHEC NPDES General Permit for Stormwater Discharge from
Construction Activities that are Classified as "Associated with Industrial Activity" by EPA Regulation,

Issue Date: January 15,1998, Expiration Date: January 31, 2003.

6.12 SRS Engineering Guide No. 02224-G, Excavation, Backfill and Site Grading.
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6.13 Report No. WSRC-RP-98-00329, Tornado, Maximum Wind Gust, and Extreme Rainfall Event
Frequencies at the Savannah River Site, September, 1998

6.14 Report No. WSRC-TR-99-0369, Flood Hazard Recurrence Frequencies for C-, F-, E-, S-, H-, Y- and
Z-Areas (U), September, 1999

6.15 DOE-STD-1020-94, NPH Design and Evaluation Criteria for DOE Facilities
7.0 FIGURES / TABLES

7.1 Table 1- Rainfall Accumulation in Inches for 500-, 2000-,
10,000-, and 100,000- Year Return Periods.

Accumulation Period
Performance Annual Hazard [Return Period!{t5 min. {1 hour 3 hour 6 hour 24 hour
Category Exceedance (Years)
Probability
PC-1 7%1073 500 2.6 4.7 6.7 7.4 10.3
PC-2 5%x104 2000 2.9 54 8.2 9.2 12.8
PC-3 1x1074 10,000 3.3 6.2 10.3 11.8 16.3
PC-4 1x1073 100,000 3.9 7.4 14.1 16.7 227
Table 1

Rainfall Accumulation in Inches for 500-, 2000-, 10,000-, and 100,000- Year Return Periods.

7/10/00 12:17 PM

Page 118 of 298



APPENDIX A WSRC-TR-2001-00323

NEW 02224-G / LEFT ALIGN / 12/15/9" http://apps01.sts.gov/engineering/Guides/02224-G/02224g.hnt
¢ -pef-E-~00006 Flo

o . PAGE |\ OF ‘2
Return to Engineering Guide Home Page, Index m !

%SBVS"Eng’Virneerirng( Practices Manual 7 7 ~ Manual: WSRC-IM-95-58
tsvoNSIH,“h'
-\.Qh J;cr
N ak oV o ;
F = Ef % % ENGINEERING GUIDE
2 B EE > ;

EXCAVATION, BACKFILL, AND GRADING (U): GUIDE NO: 02224-G |
: DATE: 3/31/97 §
; REVISION: 0 |
] ESB TECH COMMITTEE: Civil /
| Structural !
B
REVISION HISTORY
REV| DATE | DESCRIPTION OF REVISION!
0 13/31/97 | Initial Issue
1.0 PURPOSE & SCOPE
1.1 Purpose

This document is an Engineering Guide and represents information considered appropriate for the
Savannah River Site (SRS). It is written in mandatory language for adoption by projects and/or operation
procedures for a facility. To be mandatory, the provisions in this Engineering Guide must be invoked by
appropriate project or operation documents. If necessary, provisions in this Engineering Guide may be
augmented by detailed requirements shown on project documents.

1.2 Scope

The scope of information contained herein is applicable for the excavation, hauling, stockpiling, disposal,
backfilling, and grading of all soil and soil-like materials necessary for the construction of facilities at
SRS.

1.2.1 Except as noted, the technical requirements described herein are applicable for the excavation,
backfill, and site grading operations for all structures and facilities. Requirements for water impoundment
structures, such as dams, dikes, and berms, and landfill liners and caps are included in project-specific
specifications. The technical requirements are to be augmented further by the appropriate level of Quality
Assurance requirements as stated on design drawings.

1.2.2 The Constructor shall control the quality of items and services to meet the requirements of this

1of 12 7/10/00 12:16 PM
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document, the appropriate Quality Assessment Report requirements, and the requirements of other Codes
and Standards as applicable.

2.0 DOE ORDER APPLICABILITY

Department of Energy (DOE) Order 420.1, Facility Safety, is applicable to the work described herein.
Technical requirements, as specified, meet or exceed the minimum standards set by the above Order.

3.0 NATIONAL CODES AND STANDARDS APPLICABILITY
3.1 General

3.1.1 The applicability of the following Codes and Standards is limited to the extent of the reference in the
text.

ASTM  (C39-94 Standard Test Method for Compressive Strength of Cylindrical Concrete
Specimens

ASTM  D422-90 Standard Test Method for Particle-Size Analysis of Soils

ASTM  DI1556-90  Standard Test Method for Density and Unit Weight of Soil In-Place by the
Sand-Cone Method

ASTM  D1557-91  Test Method for Laboratory Compaction Characteristics of Soils Using
Modified Effort (56,000 ft-Ibf/ft® (2,700 kN-m/m3))

ASTM D1883-94  Standard Test Method for CBR (California Bearing Ratio) of
Laboratory-Compacted Soils

ASTM D2216-92  Standard Test Method for Laboratory Determination Water (Moisture) Content
of Soil and Rock

ASTM  D2487-93  Classification of Soils for Engineering Purposes (Unified Soil Classification
System)

ASTM  D2922-91  Standard Test Methods for Density of Soil and Soil- Aggregate In-Place by
Nuclear Methods (Shallow Depth)

ASTM D3017-93  Standard Test Method for Water Content of Soil and Rock by Nuclear Methods
(Shallow Depth) ‘

ASTM D4318-95  Standard Test Method for Liquid Limit, Plastic Limit, and Plasticity Index of
Soils

ASTM D4643-93  Standard Test Methed for Determination of Water (Moisture) Content of Soil
by the Microwave Oven Method

20f 12 7/10/00 12:16 PM
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3.1.2 Later editions of the Codes and Standards may be used provided the minimum requirements specified
herein are fully satisfied.

3.1.3 In case of conflicts between the various Codes and Standards, the more restrictive requirement shall
apply. When conflict exists between the Codes, Standards, and engineering drawings, the latter shall
prevail.

4.0 DEFINITIONS

Abbreviations used in this document shall have the following meanings:

ASTM American Society for Testing and Materials
CLSM Controlled Low Strength Material

DE Design Engineering

PS Production Support

GS General Services

PE&CD Projects, Engineering, and Construction Division
SRS Savannah River Site

SC Safety Class

5SS Safety Significant

5.0 GUIDANCE
5.1 General

5.1.1 The responsibility for all design functions including the production of engineering drawings,
procurement and project documents lies with PE&CD. The appropriate individual representing these
entities is referred to herein as the "Engineer”.

5.1.2 The responsibility for all construction activities including the installation of vendor supplied and
field procured items lies with PE&CD and/or selected subcontractors. The appropriate individual
representing these entities is referred to herein as the "Constructor”.

5.1.3 Based on the appropriate project documents, such as QAR, design drawings shall establish the
Functional Classification of construction for various structures, systems, and components. Unless noted
otherwise, field inspection activities for SC and SS classifications shall be independently inspected by the
quality control organization and inspections for PS and GS classifications shall be peer-verified by the
Constructor’s line organization.

5.1.4 Unless noted otherwise on drawings, site grading operations including common backfill need only be
subject to Quality Assurance requirements that are appropriate for GS classification regardless of the
design classification of the structures and facilities for which these operations are undertaken.

5.1.5 The agency responsible for all soil testing is referred to herein as the "Testing Agency".

5.1.6 Unless noted otherwise on design drawings, excavation and common backfill operations need only be

subject to the Quality assurance requirements that are appropriate for General Service (GS) classification -
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regardless of the structures or facilities for which the operations are undertaken.

5.2 Excavation

5.2.1 The Constructor shall determine the suitability of excavated soil for use as backfill as described in
Section 5.4. Suitable material shall consist of material meeting the requirements for structural or common
fill. All material shall be removed within the limits of excavation as shown on the design drawings.

5.2.2 Any soil suitable for reuse, as determined by the Constructor, shall be placed or stockpiled in
designated areas. Excess material, unsuitable material, and excavated CLSM shall be disposed of in areas
designated by the Engineer.

5.2.3 Prior to the commencement of stripping operations for grading, the site shall have been cleared and
grubbed. Stripping shall include the removal of all topsoil and organic material to a maximum depth of one
foot within the limits of site grading shown, unless otherwise directed by the Engineer. Directed removal
of topsoil and crganic material below this depth will be considered removal of soil unsuitable as backfill
material.

5.2.4 Topsoil shall be stockpiled in the quantities and at the locations shown on engineering drawings.
Stockpiled topsoil shall be fertile, friable, loamy, and free from subsoil, refuse, roots, heavy or stiff clay,
stones larger than 1.5 inches, coarse sand, weeds, sticks, brush, litter, and other deleterious substances.

5.2.5 Different classes of material, based on gradation and plasticity as determined by the Constructor,
shall be stockpiled separately as directed by the Engineer and shall be placed to provide natural drainage
and a stable embankment. Stockpiles shall not exceed a height of 40 feet.

5.2.6 Excess topsoil, rubble, trash, organic material, and other inert waste shall be disposed of by the
Constructor as indicated on design drawings or as directed by the Engineer.

5.2.7 Materials within the limits of excavation that are defined as non-compliant backfill within this
specification shall be removed and disposed of appropriately.

5.2.8 Any work to be undertaken in the "wetlands" shall require a separate written authorization from the
appropriate SRS implementing organization in accordance with their applicable procedures.

5.2.9 The final 6 inches of excavation beneath a load bearing surface shall be made using either smooth
blade equipment or hand excavation. The bearing surface for footings, mats, grade beams, sumps, floor
slabs, and other load carrying members shall be undisturbed naturally deposited inorganic soil or
compacted structural fill. Bearing surfaces shall be approved by the Engineer for all SC and SS projects.
PS and GS projects shall be inspected by the Constructor unless noted otherwise on the design drawings.
All inspections shall take place prior to the placement of reinforcing steel and concrete forms. The
Engineer reserves the right to disapprove a bearing surface after initial approval was given if the bearing
surface has deteriorated or softened. The bearing surface shall then be reapproved after additional
preparation is executed by the Constructor.

5.2.10 In the event that non-compliant fill materials are encountered at the construction elevation, the
Engineer shall be notified. Where excavation is performed to elevations below those shown on the design
drawings, the planned elevation shall be re-established. Elevations may be re-established by filling the
space with concrete of a minimum 28-day strength of 2000 psi, CLSM, or by backfilling and compacting
with suitable structural fill with written approval from the Engineer.
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5.2.11 All excavations shall conform to the lines, grades, sections, elevations, and tolerances shown on the
drawings. Where no tolerances are specified, a tolerance of + 6 inches shall be utilized. A smooth grade
shall be maintained to provide positive drainage at all times.

5.2.12 Diiches, gutters, and channel changes shall be cut accurately to the cross sections and grades shown.
All roots, stumps, rocks, and foreign matter in the sides and bottom of ditches, gutters, and channels shall
be trimmed and dressed or removed. Excavation below grades shown shall be backfilled to grade with
suitable material. All ditches, gutters, and channel changes shall be maintained until final acceptance. No
excavated material shall be deposited closer to the edges of the ditches than indicated and in no case less
than 3 feet.

5.2.13 The method of excavation shall not weaken surrounding areas nor damage structures or parts
thereof that are completed or under construction. Existing structures and utilities adjacent to excavations
shall be protected and supported to prevent movement.

5.2.14 Shoring impacted by, or affecting, structures or facilities shall be provided by the Engineer. All
other shoring shall be provided by the Constructor unless otherwise indicated on the design drawings.

5.2.15 Areas being excavated and areas to be filled shall be maintained in a clean condition free from
leaves, brush, sticks, trash, and other debris.

5.2.16 Temporary roads shall be constructed by the Constructor as required to complete the work. At the
completion of the project, these construction roads shall be removed and the land returned to the original

condition unless otherwise specified.

5.2.17 Construction roadside slopes and spoil area slopes shall be graded to meet existing contours to
prevent water accumulation and erosion.

5.3 Drainage

5.3.1 Excavation shall be performed such that the site area and the area directly adjacent to the site shall be
continually and effectively drained. Water shall not be permitted to accumulate in the excavation. The
excavation shall be drained by pumping or other satisfactory methods to prevent softening of the

foundation bottom, undercutting of footings, or other action detrimental to proper construction procedures.

5.3.2 In the event unforeseen groundwater or contamination is encountered, the Constructor shall
immediately notify the Engineer for disposition of groundwater or contaminants.

5.3.3 Rainfall and surface water shall be controlled and removed and discharged at locations indicated by
the erosion control plan.

5.3.4 Construction roadside slopes and spoil area slopes shall be graded to meet existing contours to
prevent water accurnulation and erosion.

5.4 Fill Materials
5.4.1 Unless otherwise approved or designated, fill materials for earthwork construction shall be obtained

from the excavation, stockpiles located near the work, designated borrow areas, or from other sources
approved in writing by the Engineer. Material containing brush, roots, peat, sod, other organic material,
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rock greater than 2 inches in diameter, frozen material, or any other deleterious material shall not be used
as, or in, backfill. Suitable fill material shall consist of any inorganic mineral soil that can be readily placed
and spread and meets the requirements of this specification. Unsuitable excavated material and excavated
CLSM shall be disposed of as directed by the Engineer.

5.4.2 Unless otherwise approved, borrow sources and stockpiles shall be excavated and maintained to
provide satisfactory drainage.

5.4.3 Structural fill used for backfilling shall consist of well-graded sands (SW) or silty sands (SM) as
defined per ASTM D2487 and shall be free of organic material, loam, trash, snow, ice, frozen soil, rock
greater than 2 inches in diameter and greater than 1/2-inch at the exposed surface, and other objectionable
material. Structural fill shall be well-graded within the following limits as determined in accordance with
ASTM D422 with a plasticity index less than 15 %.

Sieve Size Percent Passing By Weight

3/8-inch 100
No. 4 95 to 100
No. 10 85t0 100
No. 20 70 to 95
No. 40 351085
No. 60 151070
No. 140 21020
No. 200 Oto 15

5.4.4 Common fill used for backfilling shall consist of soils defined per ASTM D2487 as SW, SP, SM,
and SC and shall be free from organic material, loam, trash, snow, ice, frozen soil, rock greater than 3
inches in diameter and greater than ! inch at the exposed surface, and other objectionable material,
Common fill shall be compacted to a minimum in-place dry density of 100 pcf and shall be graded within
the following limits as determined in accordance with ASTM D422, Unsuitable material and soil shall be
disposed of as directed by the Engineer.

Sieve Size Percent Passing By Weight

3/4-inch 100
3/8-inch 95 to 100
No. 4 85to 100
No. 10 75 to 100
No. 20 50to 100
No. 40 251095
No. 60 15t0 80
No. 140 2to 30
No. 200 Oto 15

5.4.5 As a construction option, CLSM (Controlled Low Strength Material) may also be used as structural
or common fill as approved by the Engineer. For specific requirements controlling production or
placement of CLSM refer to Section 5.6 and Reference 6.1.
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5.5.1 Structural Fill

5.5.1.1 Structural fill placed beneath foundations on approved subgrade is subject to the provisions of this
section. After the completion of footings and walls, and prior to the placement of backfill, all forms will be
removed and the excavation shall be cleaned of all trash, debris, and unsuitable material.

5.5.1.2 Subgrades for fills supporting roadway, light structures, or other loaded areas shall be proof-rolled
with a 30-ton roller. All areas that "pump” or appear to be soft shall be replaced with compacted fill.

5.5.1.3 No backfill shall be placed on the foundation soils or around foundation concrete until the area has

- been inspected and approved by the Constructor. Before placing backfill material, the subgrade shall be
scarified to a minimum depth of at least 2 inches, moisture conditioned, if necessary, and compacted to the
requirements as given in the sections below.

5.5.1.4 Backfill shall be placed in successive uniform loose layers and to a depth at which densities can be
obtained. In no case shall any layer of loose material placed for compaction exceed 9 inches when
hand-operated mechanical equipment is used and 12 inches when self-propelled or towed mechanical
equipment is used. No backfilling against concrete shall be done until the concrete has attained a strength
equal to 80 % of the design strength, or as directed by the Engineer. If the subgrade concrete has been
waterproofed, the backfilling shall be done so as not to damage the waterproofing or its protective
materials. CLSM may be used against concrete immediately after form removal.

5.5.1.5 To ensure proper bonding between lifts, the Constructor shall scarify the previous compacted soil
lift surface prior to placing the next lift. To énsure proper lift bonding, soil fill with substantial clay
content, and other materials noted within the design documents, require scarification to a minimum depth
of 2 inches to ensure proper bonding between lifts, or as directed by the Engineer. Granular materials shall
be lightly scarified between lifts, unless noted otherwise. Scarification is not required when placing CLSM.

5.5.1.6 Prior to terminating work for the day, the final layer of compacted fill, after compaction, shall be
rolled with a smooth-wheeled roller to eliminate ridges of soil left by tractors, trucks, and other
compaction equipment. Fill layers shall not be placed on snow, ice, or soil that was permiited to freeze
prior to compaction. In freezing weather, a layer of fill shall not be left in an uncompacted state at the close
of a day’s operations. Removal of these unsatisfactory materials will be required.

5.5.1.7 Desiccated contact surfaces of compacted fill layers, subgrades, or disturbed surfaces shall be
scarified to a depth of 6 inches, moistened to the required moisture content, and compacted to the specified
density.

5.5.1.8 Before placing additional fill, material that is soft and yielding as a result of excess water shall be
replaced with suitable material or scarified and allowed to dry out to the specified moisture content and

recompacted.

5.5.1.9 Oversize material as defined in Section 5.4.4 shall be removed from the backfill and disposed of in
designated areas.

5.5.1.10 Structural fill shall be compacted to a minimum density of 95 % of maximum dry density
determined in accordance with ASTM D1557.
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5.5.1.11 Sloped ground surfaces steeper than one vertical to four horizontal on which fill is to be placed
shall be plowed, stepped or benched, or broken up as required to facilitate bonding between the fill and the
existing surface. Prepared surfaces on which compacted fill is to be placed shall maintain the required
moisture content and compaction level.

5.5.2 Common Fill

5.5.2.1 Unless noted otherwise within the design documents, areas to receive fill shall be "common fill”
areas.

5.5.2.2 In no case shall unsuitable material remain in or under the fill area. Placement and compaction
procedures shall be the same as for Structural Fill described in Section 5.5.1, except for compaction
criteria. Common backfill shall be compacted to a minimum of 90 % of the maximum density as
determined in accordance with ASTM D1557.

5.5.2.3 Fills shall be constructed at the locations and to lines and grades shown or required on drawings.

The material shall be placed in successive horizontal layers with a loose thickness not to exceed 9 inches
when hand-operated equipment is used and 12 inches when self-propelled mechanical equipment is used.
The fill material shall be placed for the full width of the cross section and shall be compacted as required.

5.5.2.4 Sloped ground surfaces steeper than one vertical to four horizontal on which fill is to be placed
shall be plowed, stepped or benched, or broken up as required to facilitate bonding between the fill and the
existing surface.

5.5.2.5 Prepared surfaces on which compacted fill is to be placed shall be wetted or dried as may be
required to obtain the moisture specified.

5.5.2.6 Material shall be placed in fill areas to form a homogeneous mass, free from lenses, pockets,
streaks, and layers of material differing substantially in texture and gradation from surrounding material.
Fill material with a substantial clay content and other materials as noted within the design documents are
required to be scarified to a minimum depth of 2 inches to ensure proper bonding between lifts. Granular
materials do not require scarification between lifts unless noted otherwise.

5.5.2.7 No fill shall be placed upon a frozen surface nor shall any ice or frozen earth be incorporated in the
backfill.

5.6 Controlled Low Strength Material (CLSM)

5.6.1 The CLSM shall have a 28-day compressive strength of 30 to 150 psi. In-place pour density shall be
within the range of 115 to 145 pef. After the CLSM has set, the density may be determined by ASTM
D2922 or ASTM D1556.

5.6.2 The water content of CLSM as placed shall be between 60 and 66 gallons per cubic yard unless noted
otherwise by the engineer. Water addition, if required, shall be added to the CLSM batch upon receipt at
the jobsite prior to any discharge and shall be mixed by a minimum of 30 revolutions of the drum. Any
water added to the batch at the jobsite shall be recorded on the batch ticket by the receiving organization.

5.6.3 Preparation of subgrade prior to use of CLSM shall be the same as is required for soil backfill.
Scarification and recompaction of undisturbed natural grade is not required. CLSM may be screeded, if
required, to provide a uniform grade, but shall not be vibrated.

8of 12 THO/00 12:16 PM

Page 126 of 298




APPENDIX A WSRC-TR-2001-00323

NEW 02224-G / LEFT ALIGN / 12/15/9", http://appsO1.ses.goviengineering/Guides/02224-G/02224g ht

9of 12

- - T ~0000\ \gJD
9a6E A OF \Z

5.6.4 CLSM is not designed to resist freeze and thaw or erosive weathering and requires erosion control as
stipulated by the design documents. If erosion control is not stipulated, then a minimum of 6 inches of
common soil backfill, select aggregate base coarse, or a protective wearing surface such as asphalt or
concrete shall be placed over the CLSM. In areas where the native soil is highly impervious and standing
water does not cause sloughing or penetrates the surface more than 1 inch, the CLSM may be deposited
directly into 3 inches or less of standing water. Drainage must be provided to allow the displaced water to
run-off.

5.7 Moisture Control

5.7.1 Unless otherwise designated or approved, for materials where a definable moisture-density curve can
be established utilizing ASTM D1557, the moisture content during compaction shall be within + 3 % of
optimum moisture content. For very clean sands where a definable moisture-density curve cannot be
established, the material shall be saturated. Optimum moisture content will be determined by the Testing
Agency per ASTM D1557. Moisture content is a guidance criteria and shall not be used as an acceptance
criteria for compaction of any fill material.

5.7.2 Fill material to be compacted shall be moisture conditioned, as far as practicable, in the stockpiles or
borrow sources. Fill material not maintaining a uniform moisture content shall be conditioned by flooding,
sprinkling, aerating, harrowing, disking, draining, or other approved means. Natural moisture content of
the fill material shall be determined by the Testing Agency in accordance with ASTM D2216 or D4643.

5.7.3 After placement of Joose material in the fill area, the moisture content shall be adjusted as necessary
to bring the material within required moisture content limits. The Testing Agency will verify moisture
content per ASTM D2216, D3017, or D4643, as necessary. Material placed too wet for compaction shall
be left to drain or shall be aerated and dried by disking and harrowing or otherwise mixed until the
moisture content of the entire layer is uniform and within the specified limits. Sprinkling shall be by
sprinkler trucks (or other suitable means for congested areas) equipped with pressure spray bars and valves
to give a uniform and even application of water to the dry areas and control of the rate of water application
at all times. Any section of the fill area containing material that is too wet or too dry shall not be
compacted until the moisture content of the material is brought within the specified limits or the material
shall be removed and replaced with material having a moisture content within the specified limits.

5.7.4 Placement of fill for which moisture conditioning is required shall be suspended when the ambient
temperature is 35°F and falling.

5.8 Compaction

5.8.1 Material satisfactorily placed and spread and having a moisture content within the specified limits
shall be compacted by vibratory or static rolling. Rolling shall be performed systematically on all portions
of each area.

5.8.2 Unless otherwise approved by the Engineer, all roller trips shall be made in parallel paths. To ensure
complete coverage of the area rolled, each trip of the roller shall overlap the adjacent trip by not less than 2
feet. If there is sufficient area, the dumping, spreading, sprinkling, mixing, and compacting may be

performed at the same time at different points on the backfill surface.

5.8.3 Compaction equipment shall be suitable for the type of soil and magnitude of compaction required.
All backfill not accessible to roller compaction shall be compacted by power tampers or vibratory
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compactors or other approved means to the same degree of compaction achieved by roller-compaction.

5.8.4 Material satisfactorily placed and spread in the fill, and having a moisture content uniformly
distributed through the fill within the specified limits, shall be compacted by rolling to attain the
satisfactory compaction of not less than 95 % for structural fill and 90 % for common fill (95 % for the top
two feet of fill under roads, parking areas, and railroads) of the maximum dry density determined in
accordance with ASTM D1557. Compliance shall be verified per ASTM D1556 or D2922.

5.9 Test Fill

5.9.1 Existing test fill data from previous work at SRS should be utilized for guidance on construction
methodology for placement and compaction of backfill provided similar materials and placement
conditions are maintained and per approval of the Engineer.

5.9.2 A test fill shall be required to evaluate specific compaction equipment or backfill materials not
previously evaluated. The methods of handling, spreading, and moisture conditioning of the material shall
be the same for the test fill as for the earthwork operations.

5.9.3 The test fill, using approved materials and specific methods, shall be constructed to include as a

minimum the following variables for the evaluation of equipment to produce the required compaction:
equipment type, number of equipment passes per lift, lift thickness, density per lift, moisture content,

gradation, and Atterberg limits.

5.9.4 If more than one type of soil material is approved for backfill or fill, each material shall be tested
separately in the test fill.

5.9.5 The Constructor shall monitor the test fill. The Testing Agency shall take test samples as often as
required for evatuation of the compaction effort. Based on the evaluation, the Engineer may direct
modification of the variables listed above.

5.10 Grading

5.10.1 All finished areas covered by the project, including excavated and filled sections, shall be smoothly
and uniformly graded and free from surface irregularities according to the line, grade, and cross section
shown on the design drawings. The degree of finish shall be that ordinarily obtainable from blade-grader

operations unless otherwise specified.

5.10.2 Prior to placement of foundation material and subgrade areas for paving, the following shall be
accomplished as required per Sections 5.5.1 and 5.5.2.

5.10.3 The surface of excavated or filled areas on which foundations, base course, or pavement are to be
placed shall vary not more than + 0.1 foot from the established grade or approved cross section.

5.10.4 The surface of unfinished fills and subgrades shall be bladed smooth to a crown and rolled, with a
smooth wheeled roller, at the conclusion of each day's work or before shutdown for any cause to permit
adequate drainage. Ditches and gutters shall be finished to permit adequate drainage.

5.11 Testing

5.11.1 The Testing Agency shall conduct field density and related tests in the compacted fill and the
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related laboratory compaction testing to determine the relative degree of compaction and other properties.
Field density tests shall be taken as required with at least one test each day for each area in which
compaction is being carried out or at least one test for each 250 or 500 cubic yards of fill perTable 1.
Testing shall be performed at a greater frequency, as determined by the Engineer, at the start of compaction
for every new structure, facility, or project and in congested areas requiring small placement volumes.

5.11.2 Concurrent with construction, the Testing Agency shall take samples of the material from the
borrow areas and fill and test these samples for moisture content, compaction, Atterberg limits, and
gradation, and carry out any other control or record tests that may be required. Testing shall be performed
by the Testing Agency as frequently as is deemed necessary by the Constructor. Retesting of fill that has
failed criteria shall be at the discretion of the Engineer.

5.11.3 Use of the nuclear method for density and moisture determination shall require field calibration in
accordance with ASTM D2922 and ASTM D3017. One sand cone density test in accordance with ASTM
D1556 shall be performed for every ten nuclear density tests as verification.

5.11.4 Testing of CLSM shall be as required by design documents or as requested by Engineering or the
Constructor. The following tests are applicable and shall conform to the standards listed below:

Compressive Strength: compressive strength tests shall be prepared in accordance with ASTM C 39 and be.
used for information only. Strength tests shall be performed at cure times of 14 and 28 days and shall use a
minimum of two specimens for each cure time.

Density: moist densities shall be obtained either by ASTM D1556 or ASTM D2922 after a cure period of
at least 24 hours.

Bearing Capacity: California Bearing Ratio shall be performed in accordance with ASTM D1883.
Recommended tests shall be performed at cure times of 2, 14, and 28 days.

5.12 Erosion Control

Requirements for erosion control shall be as described on the design drawings.

5.13 Inspection

5.13.1 Excavation and Backfill

Prior to final acceptance, all work shall be inspected (by the Engineer, if so specifically stated on design
drawings) for conformance to drawings and document requirements. A graded approach shall be used for
inspection of excavation and backfill activities as specified in Table |, which may include frequency of
testing, adequacy of test results, and results of inspections on natural subgrades or compacted fill surfaces
prior to placement of foundation cencrete or additional backfill.

5.13.2 Grading

Prior to final acceptance, all work shall be inspected (by the Engineer, if so specifically stated on design
drawings) for conformance to drawings and document requirements. As a minimum, a record shall be
generated to document the inspection results for proper selection of the fill or backfill material, in-place

density and moisture content of the compacted material, and excavation and grading within specified
tolerance.
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6.0 REFERENCES

6.1 Procurement Specification for Furnishing and Delivery of Concrete; GS, P8, and SS (U), Specification
No. C-SPS-G-00085.

7.0 ATTACHMENTS

7.1 Table 1. Graded Approach for Inspection of Excavation, Backfill, and Grading.

Table 1. Graded Approach for Inspection of Excavation, Backfill, and Grading

INSPECTION ACTIVITY SC 8§ PS GS
Excavation within specified tolerances X

Subgrade inspection prior to backfill or concrete placement X X X
Proper selection of fill material X X

In-place density of compacted material X X X X
In-place moisture content of structural fill material X X X X

Frequency of testing {minimum of once per specified volume) 250 250 5001 5002

Grading within specified tolerances X X X X
DOCUMENTATION RESPONSIBILITY Q Q C C
Notes:

1. No testing required for individual, nonadjacent fills of less than 2 cubic yards.
2. No testing required for individual, nonadjacent fills of less than 5 cubic yards.
3. Q denotes Quality Organization independent inspection.

4. C denotes Constructor peer verification.

Return to Engineering Guide Home Page, Index
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GEOWEB® CELLULAR CONFINEMENT SYSTEM
MATERIAL SPECIFICATION

Contents

Manufacturing Certification ... frreeree st st beb et 1

Product Certification...........ciinnms i e SRR 1

PrOQUCT WAITANLY ....ooeeeemesieecsicsirrmsi st sssernssassssss s sessasssssss ot asas st s st aten s h s st b b e b b s et b s 1
Specifier Choice for Certification and Warmranty.................cccoooiiii i e 1

[T LYo T T1 41T O PY OO PSPPI 1

Geoweb Base Material ........cceeeninenienas

Polyethylene - Stabilized with Carbon Biack

Polyethylene - Colored and Stabilized With HALS.............cocoiiin e 2
Specifier Choice for Base Material ........cococuiiiiiiieiiioiree e 2
Strip Properties and ASSemDbIY ...........coo i rrrsteeneniare e 3
Perforated Textured Strip/Cell (ReCOMMENEd) ........ccoieiiii e 3
Non-perforated Textured SIHP/CeIl........c it 3
ASSEMBIY Lo ovs e
Table 1 Strip Lengths & Weld Spacing for Cell TYPeS ......ccoeviiiiiiieenniccrrrrseee e 3
“Specifier Choice for Strip Properties and ASSembIY ... 3
Cell and Seam Properties... remreaeestiimesseesiriisseeseasiasisiesseseeeatessanmeresieessbeeaan ettt baraen 4
Figure 1 Expanded Geoweb Cell ... 4
Cell Length, WiIdth @Nd ArB8.......ccveviiueeeueeiitiiiiteee e e e 4
Cell Depth .4
Cell Seam Peel Strength Test . ... 5
Short-Term Seam Peel-Sirength TESt ...t 5
Figure 2 Seam Peel Srength TeSL. ...t 5
Long-Term Seam Hang-Strength TeSk..........ociimirm ettt 5
Alternative Long-Term Seam Hang-Strength Test............coooiiiiieee e 5
Specifier Choice for Seam and Cell Properties ..
Geoweb Section Properties - GW20 Cell........ccveviiieniemieennininie s s s s

GW20 GEOWED SECLIOMN 1.vecurerrreeriie ettt teat et ee et e e s bbbt e sae b s s esneas e eb e s nme e 6
Figure 3 GW20 GEOWED SECUON ...t s e 6

Table 2 GW20 Perforated Geoweb Sections - Dimensions & Weights for Maximum Width
R =Tot 1o o BT PO T O O OO OO PP PO VSYRPTPTORO 7
Geoweb Section Properties — GWA0 Cell.......v et e e e 8
GW A0 GEOWED SEBCHON .t e et 8
Figure 4 GW40 Geoweb Section............... OGO OO PP SOOI 8

1S‘ablt_e 3 GW40 Perforated Geoweb Sections - Dimensions & Weights for Maximum Width
=11 o o O OO OO O ORI PSP 9

Page 131 of 298



APPENDIX A WSRC-TR-2001-00323

C- DeR-E-0O00L, Rio
ATTACAMMERNT &
PAGE G2 OF G\b

GEOWEB® CELLULAR CONFINEMENT SYSTEM
MATERIAL SPECIFICATION

Specifier Choice for SECtoN PFOPEITES .....uciiviirisiietie ettt 9
Geoweb Section Special Features ...
Geoweb Sections With ATRA™ NOKCHES ..uciiiiiiiiiiiiiiree st
Tendoned Geoweb Sections.................
Figure 5 Geoweb Section with ATRA NOICH ... s 10
Figure 6 Drilled Geoweb Section with TENON ... 10
Specifier Choice for Special FEAUIrEs ... s 10
B =1 1T Lo T TP PPV PPP P PP -1
Polyester Tendons — Polyethylene Coated............cooiiiiiiiiec "

Polyester Tendons — UNCOAed ..ot

Table 4 Polyester Tendon - Coated and Uncoated
Kevlar® Aramid Tendons

Table 5 Kevlar® Aramid TERAON ........ccooiiiie et 11
POIYPropylene TENAONS .......ooiiiiuiii ittt et s 12
Table 6 PoOlypropylene TendOM....... ... e 12

The ATRA® Clip RESIAINE Pl ..c.c.iviiiiiiic ettt e 12
Figure 7 ATRAB CliP ..ottt s 12
Specifier Choice for Tendons and Restraint PiNS ..., 12

Geoweb Section Anchoring Components..

ANCHONNG REGUIFEIMENTS ...iitrueeirrerriitit st 12
ANCROT SYSIBITIS .....iieuiieeat ettt et b b maar e rar £ e anaens 13
ATRA™ GFRP ANCHOT ¢ttt s sbss b sttt e ensaens § 3
Figure 8 ATRA™ GFRP ANCROT.....oiiiiiiinieinm s 13
ATRA™ GFRP STAKE ..vvuverreererreeeirenreeiis s s sssss st s es 4101011 e 10582 m st 13
ATRAT™ ANCIOT ..ottt e et r e a e b4 s 40000 eSS r e eh e e 13
OEr ATRA™ SEAKES ..oueerrererreesiesiitiineis it ors s e b s s e sae s 13
GFRP Stakes............oocoommrvmmsnnininnnn
Steel J-pin Stakes
SAIGHE SIEEI STAKES ....ooeeeeeceeeiee e bbb 14
Straight Metal SEAKES ..o 14
WWOOU SEAKES .ot eeer e e ce e h e b st e e e e e eme e s e b e bbb e bbb E b s b AR L bt 14
Specifier Choice for ANChOFING SYSIBIMS ...ttt s 14

Page 132 of 298



APPENDIX A

WSRC-TR-2001-00323

C- bcp-£-0000L \Rie
ATYTACH™ERDT &
fase 63 6F GL\©

GEOWEB® CELLULAR CONFINEMENT SYSTEM
MATERIAL SPECIFICATION

Manufacturing Certification

Presto Products Company (the manufacturer) shall have earned 1SO 9002 certification for its quality-
management system at its Geoweb (geocell) cellular confinement system manufacturing plant.

Product Certification

Presto Products Company (the manufacturer) shall provide certification of compliance to all applicable
testing procedures and related specifications upon the customer's written request. Request for
certification shall be submitted no later than the date of order placement.

Product Warranty

Presto Products Company (the manufacturer) shall warrant each Geoweb cellular confinement system
section that it ships to be free from defects in materials and workmanship at the time of manufacture.
Presta’s exclusive liability under this warranty or otherwise will be to furnish without charge to Presto’s
customer at the original f.0.b. point a replacement for any section which proves to be defective under
normal use and service during the 10-year period which begins on the date of shipment by Presto.
Presto reserves the right to inspect any allegedly defective section in order to verify the defect and
ascertain its cause.

This warranty shall not cover defects attributable to causes or occurrences beyond Presto's control and
unrelated to the manufacturing process, including, but not limited to, abuse, misuse, mishandling, neglect,
improper storage, improper installation, improper alteration or improper application.

PRESTO MAKES NO OTHER WARRANTIES, EXPRESS OR IMPLIED, WRITTEN OR ORAL,
INCLUDING, BUT NOT LIMITED TO, ANY WARRANTIES OR MERCHANTABILITY OR FITNESS FOR
ANY PARTICULAR PURPOSE, IN CONNECTION WiTH THE GEOWEB CELLULAR CONFINEMENT
SYSTEM. In no event shall Presto be liable for any special, indirect, incidental or consequential damages
for the breach of any express or implied warranty or for any other reason, including negligence, in
connection with the Geoweb cellular confinement system.

Specifier Choice for Certification and Warranty

The Specifier shall determine the applicability of Manufacturing Certification, Product Certification and a
Product Warranty and state which of the above is to be part of the project specifications.

Disclaimer

This document has been prepared for the benefit of customers interested in the Presto Geoweb Cellular
Confinement System. It was reviewed carefully prior to publication. Presto Products Company assumes
no liability and makes no guarantee or warranty as to its accuracy or completeness. Final determination
of the suitability of any information or material for the use contemplated, or for its manner of use, is the
sole responsibility of the user. Geoweb” is a registered trademark of Presto Products Company.
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GEOWEB® CELLULAR CONFINEMENT SYSTEM
MATERIAL SPECIFICATION

Geoweb Base Material ‘

NOTE: All measurements and colorants are subject to manufacturing tolerances unless
otherwise stated.

[Polyerh )ylene - Stabilized with Carbon Black J

Polyethylene used to make strips for Presto Geoweb sections shall have a density of 0.935 - 0.965 g/cm?
(58.4 - 60.2 |b/f13) tested per ASTM D1505.

Polyethylene used to make strips for Presto Geoweb sections shall have an Environmental Stress Crack
Resistance (ESCR) of 3000 hour tested per ASTM D1693.

Carbon black shall be used for ultra-violet light stabilization. Carbon black content shall be 1.5% - 2% by
weight through the addition of a carrier with a certified carbon black content. The carbon black shall be
homogeneously distributed throughout the material.

The resin manufacturer’s certification of polyethylene density and ESCR shall be available upon request from
Presto (the Geoweb manufacturer). Presto shall certify the percentage of carbon black.

Polyethylene - Colored and Stabilized with HALS

Polyethylene used to make strips for Presto Geoweb sections shall have a density of 0.935 - 0.965 g/cm?
(58.4 - 60.2 Ib/ft) tested per ASTM D1505.

Polyethylene used to make strips for Presto Geoweb sections shall have an Environmental Stress Crack
Resistance (ESCR} of 3000 hour tested per ASTM D1693.

The color(s) of the polyethylene shall be (Tan, Green, other). Colorants shall be non-heavy metal types.
The colorant shall be homogeneously distributed throughout the material.

Hindered amine light stabilizer (HALS) shall be used for ultra-violet light stabilization. HALS content shall
be 1.0% by weight through the addition of a carrier with a certified HALS concentrate. The HALS shall be
hoemogeneously distributed throughout the material.

The resin manufacturer's certification of polyethylene density and ESCR shall be available upon request from
Presto {the Geoweb manufacturer). Presto shall certify the percentage of HALS.

Specifier Choice for Base Material

The polyethylene used for all Geoweb material meets the same standards. The specifier shall state the
desired color. The color determines which ultraviolet light stabilizer is to be used. Polyethylene stabilized
with carbon black is used for most applications. Colored polyethylene stabilized with HALS is generally
used for the facia strip for Geoweb earth retention systems.

PAGE 2 OF 14 13-JuL-99
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GEOWEB® CELLULAR CONFINEMENT SYSTEM
MATERIAL SPECIFICATION

Strip Properties and Assembly

NOTE: All measurements are subject to manufacturing tolerances unless otherwise stated.

Perforated Textured Strip/Cell (Recommended) J

Polyethylene sheet used to make strips for Presto Geoweb sections shall have a thickness of 1.27 mm
-5% +10% (50 mil -5% +10%)} prior o any surface disruption. The strips shall have a perforated, textured
surface. Performance: The peak friction angle between the surface of the perforated, textured plastic
and a #40 silica sand at 100% relative density shall be no less than 85% of the peak friction angle of the
silica sand in isolation when tested by the direct shear method per ASTM D 5321. The quantity of
perforations shall remove 16% + 1% of the cell wall area. Material: The surface texturing shall be a
multitude of rhomboidal (diamond shape) indentations. The rhomboidal indentations shall have a surface
density of 22 - 31 per cm? (140 - 200 per in?). The thickness of the textured sheet shall be

1.52 mm £0.15 mm (60 mil +6 mil) determined per ASTM D5199. The perforations shall be horizontal
rows of 10 mm (0.391 in) diameter holes. Perforations within each row shall be 19 mm (0.75 in) on-
center. Horizontal rows shall be staggered and separated 12 mm (0.50 in) refative to the hole centers.
The edge of strip to the nearest edge of perforation shall be 8 mm (0.312 in) minimum and the centerline
of the spot weld to the nearest edge of perforation shall be 6 mm (0.25 in) minimum.

Non-perforated Textured Strip/Cell

Polyethylene sheet used to make strips for Presto Geoweb sections shall have a thickness of 1.27 mm
-5% +10% (50 mil -5% +10%) prior to any surface disruption. The strips shall have a textured surface.
Performance: The peak friction angle between the surface of the textured plastic and a #40 silica sand at
100% relative density shall be no less than 85% of the peak friction angle of the silica sand in isolation
when tested by the direct shear method per ASTM D 5321. Material: The surface texturing shall be a
multitude of rhomboidal (diamond shape) indentations. The rhomboidal indentations shall have a surface
density of 22 - 31 per cm? (140 - 200 per in?). The thickness of the textured sheet shall be

1.52 mm £0.15 mm (60 mil £6 mil) determined per ASTM D5199.

Assembly

Presto Geoweb [Cell Type] sections shall be fabricated using strips of sheet polyethylene each having a
length of ... (per Table 1) and a width equal to the cell depth. Polyethylene strips shall be connected using
uniformly-spaced, full-depth, ultrasonic spot-welds. Welds shall be offset and aligned perpendicular to the
longitudinal axis of the strip. Weld spacing shall be ... (per Table 1). The ultrasonic weld melt-pool width
shall not exceed 25 mm (1.0 in).

Table 1 Strip Lengths & Weld Spacing for Cell Types

Cell Type GW20 GW40
Strip Length 3.35m {(132in) 3.35m (132in)
Weld Spacing 330mm+2.5mm (13.0in£0.10 in) 660 mm +2.5 mm (26.0 in+0.10 in)

Specifier Choice for Strip Properties and Assembly —|

The specifier shall state the desired strip/cell type: Perforated Textured or Non-Perforated Textured and
use either the Performance or Material language. Refer to THE GEOWEB SYSTEM TECHNICAL
OVERVIEW documents for recommendations.

—
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GEOWEB® CELLULAR CONFINEMENT SYSTEM
MATERIAL SPECIFICATION

Ceil and Seam Properties

NOTE: All measurements are nominal and subject to manufacturing tolerances unless
otherwise stated.

A

[€——— Cell Width —————————*

Figure 1 Expanded Geoweb Cell

Eell Length, Width and Area

The individual cells of the GW(TT) Geoweb section shall be uniform in shape and size when expanded.
The nominal cell dimensions shall be of length (LL) and width (WW). Individual celis shall have a nominal
area of (AA). See Figure 1.

Type (TT) Length (LL}) ' Width (WwW) Area (AA)
GW20 200 mm (8.0 in) 240 mm (9.6 in) 240 cm? (38 in?)
GW40 400 mm (16.0 in) 480 mm (19.2 in) 960 cm? (153 in?)

’E.'II Depth J

The Geoweb section shall have a nominal cell depth of (DD).

(D[;’g)“l 200 mm (8.0 in) 150 mm (6.0 in) 100 mm (4.0 in) 75 mm (3.0 in)
PAGE 4 OF 14 13-JuL-99
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GEOWEB® CELLULAR CONFINEMENT SYSTEM
MATERIAL SPECIFICATION

| Cell Seam Peel Strength Test J

NOTE: All measurements are subject to manufacturing tolerances unless otherwise stated.

Short-Term Seam Peel-Strength Test

Cell seam strength shall be uniform over the full depth of the woTH

cell. Short-term peel strength shall be tested per U.S. Army r; 4.(

Corps of Engineers Technical Report GL-86-19, Appendix A. Fro— s
AREA

See Figure 2. Minimum seam peel strengths shall be...

o

« 2000 N (450 Ibf) for the 200 mm (8.0 in) depth cell. w0

{4.0n)
* 1420 N (320 Ibf) for the 150 mm (6.0 in) depth cell. * _;/sjm -
* 1000 N (225 Ibf) for the 100 mm (4.0 in) depth cell i e

woin

JAW GRIP JAWS
AREA

e 710 N (160 Ibf) for the 75 mm (3.0 in) depth cell.

Figure 2 Seam Peel Strength Test

Long-Term Seam Hang-Strength Test ‘

Seam hang-strength test shall be performed for a period of 7 days minimum in a temperature-controlled
environment that undergoes change on a 1-hour cycle from room temperature to 54 T (130 ¥). Room
temperature is defined in ASTM E41. Test samples shall be made by welding two 100 mm (4.0 in) wide
polyethylene strips together. A test sample consisting of two carbon-black stabilized strips shall support a
72.5 kg (160 Ib) load for the test period. A test sample consisting of a carbon black stabilized strip and a
HALS stabilized strip shall support a 63.5 kg (140 Ib) load for the test period.

pllrernative Long-Term Seam Hang-Strength Test

Seam hang-strength test shall be performed for a period of 30 days minimum at rcom temperature.
Room temperature is defined in ASTM E41. Test samples shall be made by welding two 100 mm (4.0 in)
wide polyethylene strips together. A test sample consisting of two carbon-black stabilized strips shall
support a 72.5 kg (160 Ib) load for the test period. A test sample consisting of a carbon black stabilized
strip and a HALS stabilized strip shall support a 63.5 kg (140 Ib) load for the test period.

’ Specifier Choice for Seam and Cell Properties : |

The specifier shall state the desired cell size: either the GW20 or GW40 Geoweb section and the cell
depth. Refer to THE GEOWEB SYSTEM TECHNICAL OVERVIEW documents for recommendations.

The specifier shall also state the Short-Term Seam Peel-Strength Test and either the Long-Term Seam
Hang-Strength Test (recommended) or the Alternative Long-Term Seam Hang-Strength Test. There are
three possibilities for seams for a Geoweb section. First, is two carbon black stabilized strips welded
together. This is most typical for Geoweb sections used in all application areas. Second, is a carbon
black strip welded to a HALS stabilized strip. This is typically used when a colored facia is desired on the
Geoweb earth retention system. Third, is two HALS stabilized strips welded together. However, this is
uncommon and would apply only to fully colored Geoweb sections. Presto should be consulted before
specifying fully colored Geoweb sections. In the Long Term and the Alternative Long Term Seam Hang-
Strength Test, the load capacity is given for seams made of two carbon black stabilized strips welded
together and a carbon black stabilized strip welded to a HALS stabilized strip.

13-JuL-99 PAGE 5 oF14

Page 137 of 298



APPENDIX A

WSRC-TR-2001-00323

C- Pcr-€ -0600\ Rio
ATUACNDMERT &
PAGE W OF LG\

GEOWEB® CELLULAR CONFINEMENT SYSTEM
MATERIAL SPECIFICATION

Geoweb Section Properties - GW20 Cell

NOTE: All measurements are subject to manufacturing tolerances unless otherwise stated.
GW20 Geoweb Section l
DIRECTION OF EXPANSION 240 mm
(9.6 in)
e——

Increments
from 3 cells

to 45 cells

v

q&&g&ggggp
1909620562020 %0 %0 0%
PR HRLHHS
1030702062030 20207

109656 % % %% %%
10502020 % % %% %%
105620 %% %% % %

je———— Maximum 2.44 m (8.0 ft)
Increments from 3 cells to 10 cells

Figure 3 GW20 Geoweb Section

Presto Geoweb GW 20 section dimensions shall be as indicated in Figure 3. Sections shall have a
nomenclature of "GW20DDWWLL" where "GW20" indicates the cell size, "DD" indicates the cell depth in

inches, "WW" indicates the number of cells wide, and "LL" indicates the number of cells long. Sections
shall have expanded dimensions and weights per Table 2. An example of the GW20 Geoweb section
nomenclature is GW20081030 where the section cell depth is 8.0 in or 200 mm and the section is 10 cells
wide and 30 cells in length.

PAGE 6 OF 14

13-Jut-99

Page 138 of 298



APPENDIX A WSRC-TR-2001-00323

C- DT~ B~ 0000 | RlO
ATThCcaEnt &
PAGE GA 6F G\

GEOWEB® CELLULAR CONFINEMENT SYSTEM
MATERIAL SPECIFICATION

Table 2 GW20 Perforated Geoweb Sections - Dimensions & Weights for Maximum Width Section

Gw20 Length Width (10 cells) Area Weight per Section, kg {Ib}

Geoweb Section m (f1) m () L () Where DD = 03 Where DD = 04 Where DD = 06 Where DD = 08
GW200D 10 03 0.561 (2.0 2.44 (8.0 1.49 16.0) 1.56 (3.5) 213 “n 313 (6.9) 4.22 ©.3
GW20DD 10 04 0.81 @n 2.44 (8.0 1.98 (21.3) 2.09 (4.6) 2.8 (6.2) 417 8.2) §.62 (12.4)
GW20DD 10 05 1.02 3.3} 2.44 (8.0 2,48 (26.7) 2.61 (5.8) 3.52 (1.3 522 (1.5} 7.03 (15.5)
GW20DD 10 06 1.22 (4.0) 2.44 (8.0) 2.97 (32.0) 313 {6.9) 4.22 {9.3) 6.26 (13.8) 8.44 (18.6)
GW200D 10 07 1.42 4.7y 2.44 (8.0) 3.47 (37.3) 3.65 {8.%) 4.92 (10.9) 7.30 16.1) Q.B;i (21.7)
GW200DD 10 08 1.63 (5.3) 2.44 (8.0 3.96 827 47 9.2) 562 12.4) 8.35 (18.4) 11.25 {24.8)
Gwz0DD 10 09 1.83 (6.0) 2.44 {8.0) 4,46 {48.0) 4.69 (10.4) 6.33 14.0) 8.39 (20.7) 12.66 (27.9}
Gw20DD 10 10 2.03 (6.7) 2.44 8.0) 4.95 {53.3) 5.22 (11.5) 7.03 (15.5) 10.43 (23.0) 14.06 (31.0)
Gwz20DD 10 11 2.24 (7.3} 2.44 8.0} 5.45 (58.7) 574 120 773 7.1 11.48 (25.3) 15.47 34.1)
GW20DD 10 12 2.44 (8.0} 2.44 8.0} 5.95 (64.0) 6.26 (13.8) 2.44 {18.6} 12.52 (27.6) 16.87 (37.2)
GW20DD 10 13 2.64 8.7) 244 B.0) 6.44 (69.3) 678 (15.0) 9.4 {20.2} 13.56 (29.9) 18.28 (40.3)
GW200D 10 14 2.84 9.3) 2.44 (8.0) 6.94 (4.7} 7.30 {16.1) 9.84 1.7 14.61 (32.2) 18.69 (43.9)
GW200DD 10 15 3.05 (10.0} 2,44 (8.0) 7.43 {80.0} 7.82 17.3) 10.55 (23.3) 15.65 {34.5) 21.08 (46.5)
GwW200D 10 16 326 (10.7) 2.44 (8.0) 7.93 {85.3) 8.35 (18.4) 11.25 (24.8) 16.69 (36.8) 22.50 (49.6)
GWz20DD 10 17 3.45 (11.3) 2.44 (8.0) 8.42 {90.7) 8.87 (19.6} 11.95 (26.4) 17.74 {33.1) 23.80 (52.1
GW20DD 10 18 3.66 {12.0) 2.44 (8.0) 8.92 (96.0) 9.39 (20.7} 12.66 27.9) 18.78 (41.4) 253 (55.8)
GW20DD 10 19 3.86 {zn 2.44 (8.0} 9.4 (101.3) 4.9 (1.9} 13.36 (29.5) 19.82 (43.7) 26.72 (58.9)
GW20DD 10 20 4.06 {13.3) 2.44 (8.0} 9.91 (106.7) | 10.43 (23.0} 14.06 @10 20.87 (48.0) 28.12 (62.0)
GW200D 10 21 4.27 (14.0) 2.44 8.0 0.4 {112.0) 1095 (24.2) 14,76 (32.6) 21.91 (48.3) 29.53 (65.1}
GW20DD 10 22 4.47 (14.7} 2.44 8.0 10.90 (117.3} 11.48 (25.3) 15.47 {34.1) 2285 (50.6) 30.93 (68.2)
GW20DD 10 23 4.67 5.3 2.4 (8.0) 11,40 (1227} | 1200 {26.5) 16.17 357 24.00 (52.9) 3234 {11.3)
GW20DD 10 24 4.88 (16.0) 2.44 {8.0) 11.89  {(128.0) | 12.52 27.6) 16.87 (37.2) 25.04 (55.2} 33.75 {14.9)
GW20DD 10 25 5.08 (16.7) 2.44 {8.0) 12.39  (133.3) | 13.04 28.8) 17.58 38.8) 26.08 (57.5} 35.15 {77.5)
GW20DD 10 26 5.28 (17.3) 2.44 8.0) .| 1288 (1387) | 1356 29.9) 18.28 (40.3) 27.12 (59.8) 36.56 (80.6)
GW20DD 10 27 5.49 (18.0) 2.44 8.0) 13.38  (144.0) | 14.08 @311} 18.98 #1.9) 28.37 {62.1) 31.97 83.9)
GW20DD 10 28 5.69 18n 2.44 8.0 13.87  (139.3) | 1461 (2.2 19.69 (43.4) 29.2% (64.4) 39.37 (86.8)
GwW20DD 10 28 5.89 19.3} 2.44 ®8.0) 14.37 (154.7) 1513 (33.4) 20.39 (45.0) 3025 {66.7) 40.78 (89.9)
GW20DD 10 30 6.10 {20.0} 2.44 ®.0 14.86  (160.0) | 15865 (34.5) 21.08 (46.5) 31.30 (69.0) 42.18 (93.0)
Gwzo DD 10 31 6.30 (20.7} 2.44 8.0} 15.36  (165.3) | 187 (35.7) 21.80 (48.1) 32.34 (71.3) 43.59 (96.1)
GW20 DD 10 32 6.50 (21.3) 2.44 (8.0} 15.86  (170.7) | 16.69 (36.8) 22.50 (49.6) 33.38 (73.8) 45.00 (98.2)
GW20DD 10 33 6.71 (z2.0) 2.44 (8.0) 16.35 {176.0) 17.21 (38.0) 23.20 (51.2) 34,43 (75.9) 46.40 {102.3)
GW20DD 10 34 6.91 (ze.n 2.44 (8.0) 16.85 (181.3) 17.74 39.1) 23.90 (52.7) 35.47 (78.2) 47.81 {105.4)
GW20DD 10 35 n (23.3) 2.44 {8.0) 17.34 (1867} | 18.26 {40.3) 24.61 {54.3) 3651 (80.5) 9.1 {108.5)
GW20DD 10 36 7.32 (24.0) 2.44 {8.0) 17.84 (192.0) 18.78 41.4) 253 {55.8) 37.56 (82.8) 50.62 {111.6)
GW200D 10 37 752 (24.7) 2.44 {8.0) 18,33 (187.3) | 19.30 {42.6) 26.01 {57.4} 38.60 (85.7) 5203  {(14.7)
GW200DD 10 38 7.72 (25.3) 2.44 8.0) 18,83  (202.7) | 19.82 {43.7) 26.72 {58.9} 3964 (87.4) 5343 {(117.8)
GW200D 19 39 7.92 {26.0) 2.44 8.0) 19.32 (208.0) | 20.34 {44.9) 27.42 {60.5} 40.69 (89.7) 54.84 (120.9)
GW200D 10 40 8.13 (26.7) 2.44 8.0) 19.82 (213.3) | 20.87 {46.0) 28.12 {62.0} 4173 (92.0) §6.25 {124.0)
GwW200D 10 41 8.33 (27.3) 2.44 8.9 01 (218.7) | 21.39 {47.2) 28.83 {63.8} 4277 (94.3) 57.65 (127.1)
Gw20 DD 10 42 B.53 (28.0) 2.44 8.0 20.80 (2240) | 21 {48.3) 29.53 {65.1} 43.82 (96.6) 59.06  (130.2)
GW20 DD 10 43 B.74 (28.7) 2.44 8.0) 1.3 (229.3) | 2243 {49.5) 30.23 {66.7} 44.86 (98.9) 60.46  (133.3)
GW20 DD 10 44 8.94 (29.3) 2.44 8.0 21.80 (234.7) | 22.95 {50.6) 30.93 {68.2} 4590 {101.2}) | 61.87 (136.4)
Gw2o DD 10 45 9.14 (30.0) 2.44 8.0 22,30 (240.0) 23.47 {51.8) 31.64 (69.8) 46.95 {(103.5) 63.28 {139.5)

NOTE: To obtain non-perforated Geoweb section weights increase table weights by approximately
16% £1%.
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MATERIAL SPECIFICATION

Geoweb Section Properties - GW40 Cell

NOTE: All measurements are subject to manufacturing tolerances unless otherwise stated.

GW40 Geoweb Section

DIRECTION OF EXPANSION

3 480 mm ¢
(19.2 in) ’ i
400 mm
(16.0 in}

Increments
from 3 cells
to 45 cells

-~ Always 2.44 m (8.0 ft)
Increments from 2 cells to 5 cells

Figure 4 GW40 Geoweb Section

Presto Geoweb GWA40 section dimensions shall be as indicated in Figure 4. Sections shall have a
nomenclature of "GW40DDWWLL" where "GW 40" indicates the cell size, "DD" indicates the cell depth in
inches, "WW" indicates the number of cells wide, and "LL" indicates the number of cells long. Sections
shall have expanded dimensions and weights per Table 3. An example of the GW40 Geoweb section
nomenclature is GW40080530 where the section cell depth is 8.0 in or 200 mm and the section is 5 cells
wide and 30 celis in length.
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Table 3 GW40 Perforated Geoweb Sections - Dimensions & Weights for Maximum Width Section

GW40 DD
GW40 DD

44 8.94 {29.3) 2.44 8.0) 21.80  (2347) | 2295 (50.6) 30.93 (68.2) 4590  (101.2) | 61.87 (136.4)
45 9.14 (30.0) 2.44 8.0 2230 (240.0) | 23.47 (51.8) 31.64 (69.8) 46.85 (103.5) | 63.28 (139.5)

Gwao tength Width (05 cefls) Area Weight per Section, kg {Ib}

Geoweb Section m {t) m [ me () Where DD =03 | WhereDD =04 | whereDD =06 | Where DD = 08
Gwa bbb 5 03] o081 (2.0} 2.44 (8.0) 148 (18.0) | 1.56 (3.5) zn (a.7) 313 (6.9) 4.22 %3
GW4ODD 5 04| 0B [t3)] 244 8.0) 198 (1.3 | 209 (4.6) 281 6.2 417 (9.2) 562 (12.4)
GW40DD 5 05] 1.02 (3.3) 2.44 8.0) 248 (267 | 28 5.8) 3.52 (7.8) 522 (115 | 703  (155)
Gwa0DD 5 06| 1.22 (4.0) 2.44 (8.0) 297 (320) | 393 (6.9) 422 ©.3) 626  (13.8) | 844  (186)
GwaoDD 5 07} 142 [(5)) 2.44 8.0) 347 (37.3) | 365 @1} 492 (109 | 730 (en { 984 (217
Gwso0oD 5 08| 183 (5.3) 2.44 (8.0) 396 (427) | 417 9.2) 562  (124) | 835 (184) | 11.25  {24.8)
GwaoDD 5 09] 183 (6.0) 2.44 (8.0) 446 (B0) | 469 (0.4 | 633 (140 [ 933 @07 | 1266 (279
GwaoDD 5 10| 203 (6.7 2.44 (8.0) 495 (533 | 522 (115 | 703 (155 | 1043 @230} | 1406 (310
GW40DD 5 11| 224 (1.3 2.44 (8.0) 545 (587 | 574 (gan | 773 Qrn p 148 (253 | 1547 (34)
GW40DD 5 12| 2.44 (8.0} 2.44 (8.0) 595 (64.0) | 626 (13.8) | 844 (188 | 1252 (276) | 1687  (372)
GW40DD 5 13| 264 8.7 2.44 (8.0) 644  (69.3) | 678  (15.0) | 974  (202) | 1356  {299) | 1828  (403)
GWA0DD 5 14| 284 (9.3) 2.44 (8.0) 6.94 (74.7) 730 (18.1) 9.84 21.7) | 1461 {322) | 1969  (434)
GWADDD 5 15| 305  (100) [ 244 @or | 743 (o.0) | 782 (1.3 | 1055 (233 | 1565 (345 | 2109 (465
GW40DD 5 16| 325 (07 | 244 @0y | 793 (853 | 835 (18.4) | 11.25 (24.8) | 1669 (368) | 2250  (49.6)
GW40DD 5 17| 345  (11.3) | 244 (8.0 842 (90.7) | 887 (19.8) | 1195 (264 | 1774 @am | 2380 (G2
GW40DD 5 18| 366  (120) | 244 (8.0) 892 (9.0) | 939 (207 | 1266 (279 | 1878 @149 | 2531 (558)
GwaoDD 5 19| 386 (27 | 244 (8.0) 941 (o3| 98 (21.9) | 1336 (29.5) | 1982 (437 | 2677 (589)
GW40DD 5 20| 406  (13.3) | 244 8.0 99t (067 | 1043 (230} | 1406 (3100 | 2087 60} | 2892  (62.0)
GW4ODD 5 21| 427 (40) | 244 @ | 1041 2o | 1088 (26.2) | 1478 (326 | 2197 (483) | 2953 (85.1)
GW40DD 5 2z 447 (4T | 244 @0 | 1090 (17.3)] 1148 (253) | 1547 (34 | 2295 (50.6) | 3093 (88.2)
GW40DD 5 23| 467 (153 | 244 @0 | 140 zzn| 1200 (265 | 1647 (357 | 2400 (529) [ 3234 (1.3
GW40DD 5 24| 488  (160) | 244 @0 | 1188 (20| 1252 (276 | 1687 (37.20 | 2504 (552) | 3375 (744
GW40DD 5 25| 508  (16.7) | 244 30y | 1239 (1333 | 1304 (28.8) | 1758 (38.8) | 2608 (575 | 3515 (775
Gw40DD 5 26| 528 (173 | 244 @0y | 1288 (1387 1356 (29.9) | 1828 (40.3) | 2712 (59.8) | 3656  (80.6)
GWA0DD 5 27| 543 (18.0) | 244 ®0) | 13.38 (4400 | 1408 (311 { 1898 (419} | 2817 (62.1) | 37.97 (837)
GW40DD 5 28| 569 (187 | 244 B0 | 13.87 (149.3) | 1461 (322} | 1969 (43.4) | 2021  (64.4) | 3937  (86.8)
GW40DD 5 23] 589 (193 | 244 ©0) | 1437 (547 | 1513  (33.4) | 2039 (45.0) | 3025 (66.7) | 4078  (89.9)
GW40DD 5 30| 610 (200 | 244 80) | 1486 (160.0) | 1565 (345 | 2109 (46.5) | 3130  (69.0) | 4218  (93.0)
GW40DD 5 31| 630 (207 | 244 ®80) | 1536 (165.3) | 1617  (35.7) | 2180  (48.1) | 3234 (71.3) | 4359 (96.9)
GW40DD 5 32| 650 (203 | 244 (8.0) | 1586 (1707 | 1669 (36.8) | 2250 (49.8) | 3338 (736) | 4500 (99.2)
GW0DD 5 33| 671  {220) | 2.44 @0 | 1835 7600 | 1721 (38.0) | 2320 (51.2) | 34.43  (75.9) | 4640 (102.3)
GW40DD 5 34| 691  (@2n | 244 @0 | 1685 (81.3) | 1774 (3o | 2390 (san | 3547 (78.2) | 4781 (105.4)
GW40DD 5 35| 7.1 (233) | 244 8.0 | 17.34 (1867 | 18.26 (403) | 2461 (54.3) | 3851 (80.5) | 4321  (108.5)
GW40DD 5 36| 7.32  (240) | 244 @0y | 1784 (1920)| 1878 (a1.4) | 2631 (55.8) | 3756  (82.8) | 5062 (111.6)
GW40DD 5 37| 7.52 247 2.44 (8.0 1833 (197.3) | 1930  (42.6) | 2600 (57.4) | 3860 (857) | 5203 (1147)
GW40DD 5 38| 772 (25.3) | 244 8.0 | 1883 (zo27)| 1982 (437 | 2672 (58.9) | 39.64 (87.4) | 5343 (117.8)
GW4ODD 5 39| 792  (26.0) | 2.44 80y | 1832 (208.0) | 2034 (245 | 2742 (605 | 4069 (Be.7) | 5488 (1209)
GW40DD 5 40| 813 (267 | 244 (8.0) | 1982 (2133)| 2087 @60 | 2812 (20) | 4173 (92.0) | 5625 (124.0)
GW40DD 5 41| 833 (273 | 244 B0 | 2031 (@8N ]| 2139  (47.2) | 2883  (636) | 4277 (943) | 5765 (127.1)
GW40DD 5 42| 853  (28.0) | 2.44 80 | 2081 (22400 2191  483) | 2953 (65.1) | 4382 (96.6) | 59.06 (130.2)
GW40DD 5 43| B74 (@B | 244 @ | 2131 (229.3) | 2243 (495 | 2023 (86.7) | 4486 (98.9) | 6046 (1333)

5
5

NOTE: To obtain non-perforated Geoweb section weights increase table weights by approximately
16% +1%.

Specifier Choice for Section Properties T

The specifier shall state the desired Geoweb section type(s} and size(s). Refer to THE GEOWEB
SYSTEM TECHNICAL OVERVIEW documents for recommendations.
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GEOWEB® CELLULAR CONFINEMENT SYSTEM
MATERIAL SPECIFICATION

Geoweb Section Special Features
NOTE: All measurements are subject to manufacturing tolerances unless otherwise stated.

rGeoweb Sections with ATRA™ Notches J

Geoweb sections shall have ATRA™ notches to allow the driving of the ATRA™ Anchors and/or J-Pin
anchors below the top of the cell wall. ATRA™ notches shall be a 20 mm wide x 20 mm deep (34 in x
% in) notch cut into the Geoweb section at the primary weld locations. The vertical center of the notch
with respect to the weld shall be located +10 mm (3/8 in) off the weld line. See Figure 5.

‘ Tendoned Geoweb Sections J \

Geoweb sections shall be provided with a series of aligned holes through the cell walls for the insertion of
tendons. Tendons are inserted in the field such that they pass through the Geoweb section in the
direction of expansion. Hole diameter shall be 10 mm (0.375 in) and positioned according to the
requirements of the tendon design. See Figure 6.

Geoweb
Section

Drilled
Hole

Figure 5 Geoweb Section with ATRA Notch Figure 6 Drilled Geoweb Section with Tendon

rSpeciﬁer Choice for Special Features

The specifier shall state which of the special Geoweb section features are required for the application.
Refer to THE GEOWEB SYSTEM TECHNICAL OVERVIEW documents for recommendations.
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GEOWEB® CELLULAR CONFINEMENT SYSTEM
MATERIAL SPECIFICATION

Tendons

Polyester Tendons - Polyethylene Coated

The polyester tendon shall be manufactured from bright, high-tenacity, industrial-continuous-filament
polyester yarn woven into a round braided cord consisting of a parallel filament inner core covered with
32 strands of braided polyester. The overall mass shall be 12 kg/1000 m (8.1 Ib/1000 ft). Elongation
shall be approximately 10% at 450 kg (1000 Ibf) load. The coating over the polyester tendon shall be low-
density polyethylene with a thickness of 0.4-0.6 mm (15-25 mils). The tendon reference name, diameter /
width and minimum-break-strength shall be per Table 4.

Polyester Tendons - Uncoated

The polyester tendon shall be manufactured from bright, high-tenacity, industrial-continuous-filament
polyester yarn woven into a braided strap. Elongation shall be 9-15% at break. The tendon reference
name, diameter / width and minimum break-strength shall be per Table 4.

Table 4 Polyester Tendon - Coated and Uncoated

Tendon Diameter / Width Tendon Minimum Break-strength
Reference Name
mm in kN Ibf
TPC-71 (coated) 5 dia 0.180 dia 7.2 1600
TP-31 (uncoated) 13 . 0.500 3.1 700
TP-67 (uncoated) 19 0.750 6.70 1506
TP-93 (uncoated) 19 0.750 9.30 2090

Keviar® Aramid Tendons

The Kevlar® aramid tendon shall be a woven strap having the reference name, width and minimum break-
strength per Table 5.

Table 5 Kevlar® Aramid Tendon

Tendon Diameter / Width Tendon Minimum Break-strength
Reference Name
mm in kN Ibf
TK-89 10 0.375 8.90 2000
TPP-133 16 0.625 13.34 3000
13-JuL-99 PAGE 11 0F14
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GEOWEB® CELLULAR CONFINEMENT SYSTEM
, MATERIAL SPECIFICATION

Polypropylene Tendons

The polypropylene tendon shall be 3-strand twisted rope having the reference name, diameter and
minimum break-strength per Table 6.

Table 6 Polypropylene Tendon

Tendon Diameter / Width Tendon Minimum Break-strength
Reference Name
mm in kN Ibf
TPP-44 6 dia 0.25 dia 4.40 990
The ATRA® Clip Restraint Pin : —I

The ATRA® Clip shall be used as a load transfer pin within the tendoned
Geoweb® system. The ATRA® Clip Restraint Pin shall transfer load from the
infiled Geoweb cells to the tendon. The ATRA® Clip shall be molded from
high-strength polyethylene.

Figure 7 ATRA® Clip

,?pecifier Chaice for Tendons and Restraint Pins —1

The specifier shall state which tendon is to be used. Tendon strength must meet design requirements for
the application. The specifier shall also state if the ATRA® Clip restraint pin is needed. Referto THE
GEOWEB SYSTEM TECHNICAL OVERVIEW documents for recommendations

Geoweb Section Anchoring Components

NOTE: All measurements are subject to manufacturing tolerances unless otherwise stated.

(Anchoring Requirements —‘

Geoweb sections, with or without tendons, shall be anchored in accordance with construction drawings.
Rows of ATRA™ Anchors or stake anchors shall engage and bear against the cell walls, or engage and hold
the integral tendons against the foundation soil. The size, type and distribution of ATRA™ Anchor (stake
anchors) shall be in accordance with the construction drawings.

PAGE 12 0F 14 13-JuL-99

Page 144 of 298



APPENDIX A

WSRC-TR-2001-00323

L-Pel- - BUSSL I8
ATTACUMERT &
PRAGE (18 oF G\

GEOWEB® CELLULAR CONFINEMENT SYSTEM
MATERIAL SPECIFICATION

I Anchor Systems 4]

ATRA™ GFRP Anchor

The ATRA™ GFRP Anchor shall be a pre-assembled unit consisting of the
ATRA® Clip inserted onto the ATRA™ GFRP Stake so that the end of the
Stake is flush with or 3 mm (1/8 in) maximum above the top of the ATRA®
Clip. Prior to inserting the ATRA® Clip on the end of the stake, the stake end
shall be ground or filed so it has a beve! and is free from all burrs.

Al
!

BN N N 112 @ Y21

ATRA™ GFRP Stake

The ATRA™ GFRP Stake shall be composed of glass fiber reinforced
polymer with a sand-coating. Glass reinforcement content shall be 75%
minimum by weight and shall be continuous longitudinal filament. The use of
non-continuous filament is strictly prohibited. Polymer shall be viny! ester,
isopthalic polyester, or other matrix material. The outer surface of the Stake
shall be sand coated and deformed by a helical wrap of glass. The ATRA™
GFRP Stake shall have a minimum tensile strength of 655 MPa (95 ksi) per
ASTM D638. The Stake shall be non-magnetic, non-conducting and
corrosion resistant. The Stake diameter shall be 12-13 mm (1/2 in). The
length shall be per construction drawings. Prior to inserting the ATRA® Clip
on the end of the stake, the stake end shall be ground or filed so it has a
bevel and is free from all burrs.

Figure 8
ATRA™ GFRP Anchor

ATRA™ Anchor

The ATRA™ Anchor shall be made by properly inserting the ATRA® Clip onto the ATRA™ Stake so that
the end of the Stake is flush with or 3 mm (1/8 in) maximum above the top of the ATRA® Clip. Prior to
inserting the ATRA® Clip on the end of the stake, the stake end shall be ground or filed so it has a bevel
and is free from all burrs.

Other ATRA™ Stakes

1. The ATRA™ Stake shall consist of straight 12-13 mm (#4) steel reinforcing rod. The Stake length
shall be per construction drawings. Prior to inserting the ATRA® Clip on the end of the stake, the
stake end shall be ground or filed so it has a bevel and is free from all burrs.

2. The ATRA™ Stake shall consist of straight 12-13 mm (#4) steel reinforcing rod hot dipped galvanized
per AASHTO M-218. The Stake (ength shall be per construction drawings. Prior to inserting the
ATRA® Clip on the end of the stake, the stake end shall be ground or filed so it has a bevel and is
free from all burrs.

3. The ATRA™ Stake shall consist of straight 12-13 mm (¥z in)

(state metal type) rod. The Stake length shall be per construction
drawings. Prior to inserting the ATRA® Clip on the end of the stake, the stake end shall be ground or
filed so it has a bevel and is free from all burrs.
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GEOWEB® CELLULAR CONFINEMENT SYSTEM
MATERIAL SPECIFICATION

GFRP Stakes

The GFRP Stake shall be composed of glass fiber reinforced polymer with a sand-coating. Glass
reinforcement content shall be 75% minimum by weight and shall be continuous longitudinal filament. The
use of non-continuous filament is strictly prohibited. Polymer shall be vinyl ester, isopthalic polyester, or
othér matrix material. The outer surface of the stake shall be sand coated and deformed by a helical wrap
qf/glass. The stake shall have a minimum tensile strength of 655 MPa (95 ksi) per ASTM D638. The
stake shall be non-magnetic, non-conducting and corrosion resistant. The stake diameter and length shall
be per construction drawings.

Steel J-pin Stakes

Steel J-pin stakes shall be fabricated from mild steel or reinforcing steel rod. Each stake shall have a
minimum-radius, 180-degree return at one end. Rod diameter shall be 8 mm (0.3125 in), 10 mm
(0.375 in), 12 mm (0.50 in), 16 mm (0.625 in) or 20 mm (0.75 in). Stake length shall be per the
construction drawings. When specified, galvanizing shall be per AASHTO M-218.

Straight Steel Stakes

Straight steel stakes shall be fabricated from mild steel or reinforcing steel rod. Rod diameter shall be
8 mm (0.3125 in), 10 mm (0.375 in), 12 mm (0.50 in}, 16 mm (0.625 in) or 20 mm (0.75 in). Stake length
shall be per the construction drawings. When specified, galvanizing shall be per AASHTO M-218.

Straight Metal Stakes

Straight metal shatl be fabricated from (state metal type} rod. Rod diameter
shall be 8 mm (0.3125 in), 10 mm (0.375 in), 12 mm (0.50 in), 16 mm (0.625 in) or 20 mm (0.75 in).
Stake length shall be per the construction drawings.

Wood Stakes
Wood stakes shall be made from (state wood type) and shall be free from knots
that effect the strength of the stake. The stakes shall have a cross section of by

and be long.

LSpeciﬁer Choice for Anchoring Systems

The specifier shall state which of the anchoring methods are required for the application and choose from
the stated options. Refer to THE GEOWEB SLOPE PROTECTION SYSTEM and/or CHANNEL
PROTECTION SYSTEM TECHNICAL OVERVIEW for recommendations. Note, the glass fiber reinforced
polymer ATRA™ GFRP Stake is available from Presto separately or with the ATRA® Clip already
attached to form the ATRA™ GFRP Anchor. Other ATRA™ Stakes are not available from Presto.

PR@EMOFM . 13-JUL-99
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This document summarizes the geotechnical data for the Savannah River Site (SRS) E-Area Low Level
Waste Mega-trench site. Figure 1 shows the location of the Mega-trench along with the geotechnical
exploration locations.

Engineering layers were identified based on piezocone penetration test (CPTU) results and substantiated
with a geotechnical borehole log as well as other CPTU resultsin the vicinity. Figure 2 showsthe
geotechnical profile at the Mega-trench site. Geotechnical profile also shows the CPTU tip stress and
friction ratio, Standard Penetration Test blow count, and soil sample locations.

Geotechnical investigation results including piezocone penetration test soundings, geotechnical boreholes,
groundwater monitoring wells, and |aboratory tests are described in the following sections.

A. Piezocone Penetration Test Soundings

Ten piezocone penetration test (CPTU) soundings were conducted in the vicinity of the Mega-
trench site. The coordinates, elevations, and depths of these CPTU soundings are:

North East Ground
CPTU Coordinate | Coordinate | Elevation Depth
No. (feet) (feet) (feet MSL) (feet)
MEGA-CPT-1| 75,830 59,625 276.7 67.7
MEGA-CPT-2| 75,830 59,350 281.3 71.3
MEGA-CPT-3| 75,830 59,000 286.8 74.9
MEGA-CPT-4| 76,050 59,200 289.9 76.9
MEGA-CPT-5| 76,050 59,600 278.1 70.0
MEGA-CPT-6| 75,930 59,450 279.6 65.9
MEGA-CPT-7| 75,930 59,100 285.0 72.0
At North 76,041 59,484 281.4 63.0
At East 75,919 59,621 277.0 60.0
At South 75,814 59,500 278.7 60.0

Appendix A contains the CPTU sounding results including the sleeve resistance, tip resistance, pore
pressure, friction ratio, and resistivity.
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B. Geotechnical Boreholes

Ten geotechnical boreholes were drilled for a previous investigation near the Mega-trench site. The
coordinates, elevations, and depths of these boreholes are:

North East Ground
Borehole | Coordinate | Coordinate | Elevation Depth
No. (feet) (feet) (feet MSL) (feet)
B10 75,580 58,895 291.4 65.5
B11 75,557 59,400 286.8 61.5
B12 75,600 59,743 283.1 65.5
B13 75,990 58,950 295.7 51.5
B14 76,000 59,408 289.9 140
B15 75,998 59,742 284.9 61.5
EMTUD1 75,919 59,355 281.3 50.0
EMTUD?2 76,013 59,484 280.3 36.0
EMTUD3 75,919 59,609 277.2 16.0
EMTUD4 75,826 59,484 278.8 27.0

Appendix B contains the geotechnical borehole logs including the SPT blow counts, field classifications,
and soil descriptions.

C. Groundwater Monitoring Wells

Groundwater level datafrom WSRC-TR-98-0045, The Regional Water Table of the Savannah River Ste
and Related Coverages, September 1998, and monitoring wells near the Mega-trench site were used to
determine the groundwater elevation. Wells monitoring Aquifer D were used to estimate the groundwater
elevation at the Mega-trench site. The coordinates of these wells are:

Well No. Northing (feet) Easting (feet)
BG30 75,550 58,809
BG31 75,950 58,804
BG32 76,350 58,804

BGO3D 75,351 58,809

BGO3DR 75,512 58,820

BGO4D 76,150 58,804

BGO5D 76,478 58,785

BGX10D 76,183 59,766

BGX11D 75,301 59,581
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Appendix C contains a map showing ground water monitoring wall locations and a plot showing ground
water elevation readings from these wells. Groundwater elevations at the Mega-trench site were obtained
by interpolating the groundwater elevations in the surrounding area. The maximum groundwater
elevation at the Mega-trench site was estimated to be 240 feet Mean SeaLevel (MSL).

D. Laboratory Tests

Laboratory tests were performed for the Mega-trench site from the following seven undisturbed samples:

Sample Northing| Easting | Surface | Elevation (ft, md) Depth (feet)
No. (ft) (ft) (ft, md) | From To From to
EMTUD1-ST1 | 75919 | 59,355 | 281.3 | 276.3 | 2743 5.0 7.0
EMTUD1-ST2 | 75,919 | 59,355 | 281.3 | 268.3 | 266.3 13.0 15.0
EMTUD1-ST3 | 75,919 | 59,355 | 281.3 | 2333 | 2313 48.0 50.0
EMTUD2-ST1 | 76,013 | 59,484 | 280.3 | 2733 | 2713 7.0 9.0
EMTUD2-ST2 | 76,013 | 59,484 | 280.3 | 246.3 | 244.3 34.0 36.0
EMTUDS3-ST1 | 75,919 | 59,609 | 277.2 | 2632 | 2612 14.0 16.0
EMTUDA4-ST1 | 75,826 | 59,484 | 2788 | 2538 | 251.8 25.0 27.0
Tests for a previous investigation were performed on the following sample:
Sample Northing| Easting | Surface | Elevation (ft, mgl) Depth (feet)
No. (ft) (ft) (ftt, mgl) | From To From to
B-14-ST-1 76,000 | 59,408 | 289.9 | 2318 | 230.6 58.1 59.3

Appendix D provides the detailed laboratory test results including sieve analyses, moisture contents,
Atterberg limits, and strength tests.

(1) Sieve Analysis
Sieve Analyses were performed per ASTM D 421. The results are:

Depth U.S. Standard Sieve Sizes/ Opening Sizes (mm)
Sample |from| to | 3/4 | 3/8 | 4 10 | 20 | 40 | 60 | 140 | 200

No. (feet) | (feet)|19.05/9.525|4.750| 2.000| 0.850|0.425|0.250(0.106| 0.075
EMTUD1-ST1| 5 7 | 100 | 98 |956| 91 | 77 | 54 | 40 | 30 | 28.2
EMTUD1-ST2| 13 | 15 - - - |100| 94 | 82 | 74 | 50 | 345
EMTUDI1-ST3| 48 | 50 - 100 ({994 | 99 | 90 | 72 | 47 | 13 | 125
EMTUD2-ST1| 7 9 - - - 100 | 99 | 97 | 91 | 883
EMTUD2-ST2| 34 | 36 - - - 100 | 91 | 72 | 56 | 19 | 159
EMTUDS-ST1| 14 | 16 - - - 100 | 93 | 77 | 68 | 47 | 331
EMTUD4-ST1 25 | 7 - - - | 100| 90 | 63 | 48 | 24 | 219
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Sieve analysis was performed for a previous investigation using slightly different sieve sizes:

Depth U.S. Standard Sieve Sizes/ Opening Sizes (mm)
Sample |from| to | 3/4 | 38| 4 | 10 | 20 | 40 | 60 | 100 | 200
No. (feet) | (feet)|19.05/9.525|4.750| 2.000| 0.850|0.425|0.250( 0.150| 0.075
B-14ST-1 | 53 | 55 - - - |100| 912 | 77 | 50 | 18 | 120

A figure showing the grain size distribution of the soils for various layers and afigure showing the
plasticity chart per ASTM D2487 are also included in Appendix D.

(2) Atterberg Limits, Moisture Content, and Classifications

Atterberg Limits and moisture content were determined per ASTM D4318 and ASTM D2216,
respectively. The results are:

Depth Atterberg Limits | Moisture
Sample from | to LL PL PI Content | USCS
No. (feet) | (feet) | (%) | (%) | (%) (%)
EMTUD1-ST1 5 7 53 25 28 114 SC
EMTUD1-ST2 | 13 | 15 | 44 | 26 | 18 15.8 SC
EMTUD1-ST3 | 48 50 29 25 4 141 SM
EMTUD2-ST1 7 9 90 35 55 27.0 CH
EMTUD2-ST2 | 34 | 36 | 40 | 24 | 16 16.3 SC
EMTUD3-ST1 14 16 49 26 23 15.0 SC
EMTUD4-ST1 | 25 7 | 4| B | 2 14.8 sc
B-14 ST-1 53 55 NP | NP | NP 21.2 SM
(3) Soil density
Soil density tests were performed for a previous investigation. The results are:
Sample USCS Moisture | Unitdry | Unit total
Boring Sample Depth Sail Content weight weight
No. No. (feet) Class (%) (pcf) (pcf)
B-10 C-3 16.90 CH 25.7 98.1 123.3
B-14 ST-1 58.70 SM 21.2 100.5 211.8
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(4) Soil Strength
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Strength properties obtained from laboratory tests for each layer are summarized as follows:

Total Total Effective Effective
Layer Sample friction angle] cohesion |(friction angle] cohesion
No. No. [0) C (0] c’
(degrees) (psf) (degrees) (psf)
A EMTUD2-ST1 317 390 42.6 0
B EMTUD1-ST2 284 520 34.0 0
B EMTUD3-ST1 30.2 720 34.0 0
C EMTUD2-ST2 36.1 210 34.3 20
C EMTUD4-ST1 28.5 970 28.6 930
D EMTUD1-ST3 40.3 0 34.5 0
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Figure 1. Geotechnical exploratory locations
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Figure 2. Geotechnical profile at the Mega-trench site
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Appendix A

Piezocone Penetration Test Soundings

Page 157 of 298



APPENDIX B WSRC-TR-2001-00323

This page intentionally left blank.

Page 158 of 298



APPENDIX B WSRC-TR-2001-00323

MEGACPT-1 APPLIED RESEARCH ASSOCIATES, INC. 02/02/00

North 75830 Bast 59625 Elevation 276.69
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MEGACPT-1 APPLIED RESEARCH ASSOC[é’_leS, INC. 02/02/00
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MEGACPT-2 APPLIED RESEARCH ASSOCIATES, INC. - 02/02/00
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MEGACPT-2 APPLIED RESEARCH ASSOCIATES, INC. 02/02/00
North 75830 Fast 59350 Elevation 281.25
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MEGACPT-3 APPLIED RESEARCH ASSOCIATES, INC. 02/02/00
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MEGACPT-4 APPLIED RESEARCH ASSOCIATES, INC. 02/02/00
North 76050 East 59200 Elevation 289.86
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MEGACPT-4 APPLIED RESEARCH ASSOCIATES, INC. 02/02/00
North 76050 East 59200 Elevation 289.86
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MEGACPT-5 APPLIED RESEARCH ASSOCIATES, INC. 02/03/00
K North 76050 East 59600 Elevation 278.11 '
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MEGACPT-6

APPLIED RESEARCH ASSOCIATES, INC.

WSRC-TR-2001-00323
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MEGACPT-6 APPLIED RESEARCH ASSOCIATES, INC. 102/03/00
North 75930 East 59450 Elevation 279.59 —
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MEGACPT-7 APPLIED RESEARCH ASSOCIATES, INC. 02/03/00
North 75930 East 59100 Elevation 285.0_2
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MEGACPT-7 " APPLIED RESEARCH ASSOCIATES, INC. 02/03/00
North 75930 - East 59100 ~Elevation 285.02
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AT NORTH APPLIED RESEARCH ASSOCIATES, INC. 06/28/00
North 76041 East 59484 Elevation 281.41
320 : : i
|
30 - L __ i | A i
300 - . - “ ] 3 -
: s‘ |
290 - T— - - - + .J

280

270

T "‘ﬁv Wy
———t e -

260

0
[+
o

TV ¥

§200 - L 1

o i

> i
L

230 n [ 1

E— H

220 - - -

210 - — — h: - L :
;‘
. : |
200 - L - L ] - -
| ! ! f |
180 - — — - 4 - -
1 : i
i : )
180 T— - E. 1
| |
170 -~ T -1’
160 I i 1
8 100 200 300 400 0 2 4 [} 0 10 20
Sleeve Stress tsf) Tip Stress COR(tst) Ratio COR(%) Pore Pressure(tst)

File 428U001.ECP

Page 173 of 298



APPENDIX B WSRC-TR-2001-00323

AT NORTH APPLIED RESEARCH ASSOCIATES, INC. 06/28/00
North 76041 East 59484 Elevation 281.41
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© AT EAST

North 75918.58

APPLIED RESEARCH ASSOCIATES, INC.

East 59621.27
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AT EAST APPLIED RESEARCH ASSOCIATES, INC. 06/26,/00
North 75918.58 Bast 59621.27 Elevation 276.97
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AT SOUTH APPLIED RESEARCH ASSOCIATES, INC. 06/27/00
North 75814.08 East 59500.00 Elevation 278.66
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i AT SOUTH APPLIED RESEARCH ASSOCIATES, INC. - 06/27/00
! North 75814.08 East 59500.00 Elevation 278.66
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1 of 2
LOG of BCRING No. 310 - A
N 75,580
DATE __10/7/85 _ syrrACE ELEVATION — 291-4 __{ocATioN E 58,895
Sl L z =
- | QO o) -
T § 22 e & o Fle=],
Yy z g DESCRIPTION s GE [Selbe|Ge
w =@ o L& |83 |32 (£
e Sc ] £o0|33|lal|or
0 ” Very dense brown silty flne SAND  —750.9
Very stiff orange-brown and yellow-brown
18 clayey coarse to fine SAND
5
25
c
73 -becoming pale-red, orange-brown, dark-
10 51 red and gray, trace fine gravel
C -becoming yellow-brown
54
15 45 ~also coarse to fine quartz gravel
c 23.2 | 65| 27 |M,K,
35 -micaceous T
20
266.9
25 :I 21 Medium-dense white with red mottled .
7 micaceous clayey SILT, trace fine sand
259.4
Medium-dense pale-red and white mottled
micaceous clayey medium to fine SAND
35 23
40 18
45— 26 1 ]
Continued on Sheet 2
Completion Depth__65.5 _ Feet Water Depth____NA  Feet Date
Project Name ___SRP_- Area 600G Project Number _83C2445

Woodward-Clyde Consultants &
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. . 2 of 2
LOG of BORING No. B-10
N 75,580
DATE ___10/7/85 syRFACE ELEVATION —291-4 _ LocATION E 58,895
o w 2
a3l g2 & o
eS| 58 E z | =les|,
by = o DESCRIPTION S e |Selpelle
al”| z8 a4 |53|22|33 |8
?5 S i £0|33|al|or
Medium dense white with pale-red and
yellow-brown mottled clayey medium to
fine SAND
50 13
P
30
55 33
[ 60:" 38 ~becoming orange-brown
65-1 34 _ _ 225.9
70 —
Completion Depth___65-5  Feet Water Depth___ NA _Feet Date
Project Name _ SRP - Area 600G Project Number _85C2445_

Woodward-Clyde Consultants e
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- 1 of 2
LOG of BORING No. -1 .
P N 75,557
DATE ___9/9/85 _ syrrAcE ELEVATION 286-8 __ LocaTion _E 39,400
o w z R
- [&] o) .
- = =
SHEE = g lo®[2%e
by To DESCRIPTION S GE |Selbr|dp
wi®l =g b 1Ez|os|35|Fa
o S w 20 |d43|{@d 3|0k
0
14 Very dense orange-brown,red-brown, and
light gray clayey coarse to fine SAND
24
5
56
41
10
39
37 ~fine sandy silty clay lense from 12.5
to 13.0 feet
15
28
20
24
263.8
Very stiff lavender with red micaceous
25 21 clayey fine sandy SILT
k ‘ i
30—
_! 18 |
N 253.8
- Medium dense orange-brown and red-brown
35— with light gray micaceous clayey coarse
_l 23 to fine SAND
-
40—;, 23
45— —
-1 Continued on Sheet 2
Completion Depth___61.5  Feet Water Depth___ NA  Feet Date
Project Name __SRP - Area 600G Project Number _85C2445

Woodward-Clyde Consultants e
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2 of 2
LOG of BORING No. -1 ‘
N 75,557
pATE ___9/9/85 _ syrrace ELEVATION __286-8 __ (ocaTioN __E 59,400
sle w 2 &
23| ¢2 ' S e
g £8 " S | laX|2%;
12| 726 DESCRIPTION S GE |Selbe|Ee
Wl Sa 4 CEICS|SS(ER
?5 S w 20 |Jd|ad|or
27 Loose to medium dense orange-brown and
— red-brown with light gray micaceous
— clayey coarse to fine SAND
50
Ju .
55
13 ,
60 z i
__I 16 _ | 225.3
65— ?
- ; | 1
—‘,
- !
Completion Depth 61.5 Feet Water Depth__m‘__ Feet Date
Project Name __SRP - Area 600G Project Number _83C2445

Woodward-Clyde Consultants 9
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LOG of BORING No. 3-12 1 of 2
N 75,600
DATE _9/9-10/85  gyRFACE ELEVATION__283:1 __ LocATion _E 39,743
Sl w 4 R
ZlEH| g2 S e
Elgl 58 < A =
Iy Z o DESCRIPTION S UE [SE|he|uR
w|?| 2g u |tz |33|<5|Eq
e S m £o0(33|la3|oF
0 Medium dense gray becoming orange-brown
8 medium to fine sandy SILT 280.6
29
5
81
64
10
60
78
15 44
20 30
Dense to very dense orange~brown, green-
yellow, light gray, and lavender clayey
medium to fine SAND with intermittent
lenses of medium to fine sandy clay
25 25
30 24
35_] 31
AO:I 31
45— 31
Continued on Sheet 2
Completion Depth___63-5__ Feet Water Depth NA  Feet Date
Project Name _ SRP — Area 600G Project Number _83C2445

Woodward-Clyde Consultants e
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} 2 of 2
LOG of BORING No. 312
~~~~~ -~ N 75,600
paTeE _9/9-10/85  syprace ELEVATION283-1 ___ LocaTion _E 39,743
-]lw W = *
w [&] & -
Tla 25 E 5 a®l2=|,
C1Z| @5 DESCRIPTION s Gl 18elbrlEpe
w|®| 34 3 L3 |82 |52|EQ
o S i £o0|33|adjor
45
504 23
— Medium dense orange-brown, orange-red,
and light gray clayey medium to fine

55— 26 SAND
60—Q >

23

-becoming red-brown
65— 32 217.6
70—
Completion Depth 65.5 Feet Water Depth_.__NA Feet Date
PI'OjECt Name SRP - Area 600G Projec( Number 85C2445
&La

Woodward-Clyde Consultants @
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LOG of BORING No. 3-15 bof2
N 75,998
DATE ___9/10/85  syrFACE ELEVATION 2849 LocATION _E 59,742
= |lw»n w b4 R
Zle| g2 9 e
gl 58 < cG a®|E2®|e
Yy = i DESCRIPTION > we |S¢ 5.: w2
wi =@ o O ISEIES
NEK: u o £ 5132|2858
7 Medium dense dark gray silty medium to | 283.4 5.5
fine SAND /—
5 15.3
5
5 15.1
Loose to very dense orange~brown, red-
brown, and light gray clayey coarse to
9 fine SAND 11.7
10
15 11.5 M
67 -trace coarse to fine gravel 12.4
1 !
3 64 16.4
2
| 209 ¢ 13.6
25
24 | ‘ 20.9
30 i
] s 17.1
35
—_I 40 | 20.1
..{
40 !
__l 29 14.5
45—-4 ——————————————— [~ — e — e e e —— e
- Continued on Sheet 2 \
Completion Depth___61.5 _ Feet Water Depth___NA _ Feet Date
Project Name ___SRP - Area 600G Project Numper _85C2445

Woodward-Clyde Consultants e
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. A-36
LOG of BORING Ne. 315 2 of 2
N 75,998 -
DATE __9/10/85  symrace ELEVATION___284:9 | ocaTion __E 59,742
2| o8 3 2
la| 2% : > Z a2,
ElZ| 26 DESCRIPTION S Ge [Selbe|Be
w =@ 4 P AEEIREIE
‘ZS S i 0 |33|ad|oF
30 17.7
: Medium dense red-brown and orange-brown
50 micaceous silty medium to fine SAND'
27 ’ 24.5
55':' 15 -clayey fine SAND/sandy CLAY 59.6
60
tl 34 _ 223.4 | 25.4
65 —
ﬂ
Completion Depth__61:5  Feet Water Depth___ ¥4 Feet Date
Project Name ___SRP — Area 600G Project Number _83C2445

Woodward-Clyde Consultants e
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w
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900 Stress Path legend: Total Effective - - --
Peak Strength Total Effective s ;
a= 0.00 ksf 0.00 ksf
X = 32.9 deg 29.5 de
tan ox = 0.65 0.57
6.00 T T H T
.
(5]
X
G [RUSS TN SUPU SO OO
3.00
O H i H H
0 18.00 21.00
Client:
Project: Mega Trench Slope Study
Location: EMTUD-1 St-3 @ 48-50 Ft.
File: TASKS5A Project No.: 5016170108 Page 2/2 Fig. No. [
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100 5 iiffi\ §$ 3 § ﬁcé 3 ‘2 gg‘
H G g : . \ H
90 .
80 i
70
[an
2
= 60
L
£ s0
w
g
w 40
o
30
20
10
o H : Do . | H
200 100 10.0 1.0 ) 0.1 0.01 0.001
GRAIN SIZE - mm
| [Test|x +3" % GRAVEL % SAND % SILT | % cLay
e 3 0.0 0.0 11.7 88.3
LL RI Dgs Dso Dso D3o Dys D10 Cc Cy
) 90 55
MATERIAL DESCRIPTION UsCs AASHTO
® Red Brown & Purple Fat Clay CH 4§ A-7-5(56.7)
Project No.: 50161-7-0108 Task 55 Remarks:
Project: MEGA Trench Slope Study Tested by: <
® Location: EMTUD2 ST-1 @ 7-9 Ft. sy
Reviewed by: '+
ASTM D422, D2216 & D4318
Date: June 1, 2000 Moisture Content 27.0%
GRAIN SIZE DISTRIBUTION TEST REPORT
LAW ENGINEEHING. INC - Figu\r*e No .
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9.00
TOTAL EFFECTIVE
C, ksf 0.39 0 o
$. deg 31.7 42.6
w- 0.62 0.92
n - T =
2 5.00 T
0
(1]
[0}
[
o+
w
©
o 3.00
fa
1))
o K 1
0 , 3.00 6.00 9.00 12.00 15.00 18.00
Total Normal Stress, ksf
Effective Normal Stress, ks f -
18.00 a
SAMPLE NO. 1 2 3
WATER CONTENT, % 15.9 11.1 24.8
15,00 2 |DRY DENSITY, pcf 99.0 101.1 97.9
— |SATURATION, % 61.4 44.8 92.8
= IVOID RATIO 0.703 0.867 0.721
b Z |DIAMETER, in 2.87 2.86 2.88
g t1e.o00 HEIGHT, in 5.97 5.98 5.97
w WATER CONTENT, % 25.8 23.7 25.7
P 5.00 b |DRY DENSITY, pcf 99.3 102.7 99.6
L ) w |SATURATION, % 100.0 100.0 100.0
& = |VOID RATIO 0.697 0.B41 0.693
c +~ |DIAMETER, in 2.87 2.85 2.86
& 6.00 < |HEIGHT, in 5.96 5.95 5.92
Fe)
o BACK PRESSURE, ksf 4.35 5.08 4.36
4 3.00 CELL PRESSURE, ksf 4.85 7.08 8.36
o ' FAILURE STRESS, ksf 3.33 4.80 10.57
PORE PRESSURE, ksf 3.72 5.31 6.34
o STRAIN RATE, %/min. 0.100 0.100 0.100
0 5 10 15 20 |ULTIMATE STRESS, ksf
Axial Strain, % PORE PRESSURE, ksf
TYPE OF TEST: Sy FAILURE, ksf 4.47 6.37 12.59
. ' O3 FAILURE, ksf 1.14 187 2.02
CU with pore pressures -
SAMPLE TYPE: Ud CLIENT:
DESCRIPTION: Red Brown & Purple
Fat Clay PROJECT: Mega Trench Slope Study
LL= 90 PL= 35 PI=55.0
SPECIFIC GRAVITY= 2.70 SAMPLE LOCATION: EMTUD-2
REMARKS: Tested by: -4 T St-1 @ 7-9 Ft.
E PROJ. NO.: 5016170108 DATE: June 12, 2000
Reviewed by: i) TRIAXIAL' COMPRESSION TEST
FIG. NO. LAW ENGINEERING, INC.
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Client:
Project: Mega Trench Slope Study
Location: EMTUD-2 St-1 @ 7-9 Ft.
File: TASKSS5B Project No.: 5016170108 Page 2/? Fig. No. —
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A T |
»S 5 E : s NS N o (=] (=] (=3 [~ g g
100 _w mmém;::} 3 - § -4 R .*‘_&‘
90
80 Z
70
@
2
- B0
w
[
z 50
w
&
w 40
o
30
20
10
O M . L H . H e H H 2| H H H
200 100 10.0 1.0 0.1 0.01 0.001
GRAIN SIZE - mm
Test|% +3" % GRAVEL % SAND ) % SILT | % CLAY
e 4 0.0 0.0 84.1 15.9
LL PI Dgs Bso D50 D30 Dys D40 Ce Cy
[ 40 16 0.64 0.28 0.22 0.143
MATERIAL DESCRIPTION USCS AASHTO
‘® Red Brown & Tan Clayey Sand sc | A-2~6(0.1)
]
Project No.: 50161-7-0108 Task 55 : Remarks:
Project: MEGA Trench Slope Study Tested by: 5;¢;
@ Location: EMTUD2 ST-2 @ 34-36 Ft. A
Reviewed by: i/
ASTM D422, D2216 & D4318
Date: June 1, 2000 Moisture Content = 16.3%
GRAIN SIZE DISTRIBUTION TEST REPORT
LAW ENGINEERING, INC. Figure No.
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9.00
TOTAL EFFECTIVE
C. ksf 0.21 0.02
b, deg 36.1 34.3
- 0.73 0.68
X 6.00 ;
0
n
[0
[
+
wn
&
® 3.00
oy
[92]
0
0 3.00 6.00 9.00 12.00 15.00 18.00
Total Normal Stress, ks f —
_ Effective Normal Stress, ksf - -
18.00 .
SAMPLE NO. 1 2 3
- |WATER CONTENT, % 12.9 17.4 16.0
15.00 < [DRY DENSITY, pcf 99.0 97.3 102.2
~ |SATURATION, % 49.7 64.2 66.5
- |vOID RATIO 0.702 0.732 0.850
w Z |DIAMETER, in 2.87 2.86 2.85
g 12.00 = IHEIGHT, in 5.98 6.00 5.98
@ WATER CONTENT, % 25.5 25.8 22.9
2 500 k |[DRY DENSITY, pcf 99.8 99.4 104.2
C ‘ W0 |SATURATION, % 100.0 100.0 100.0
A = |vOID RATIO 0.689 0.696 0.617
. i~ |DIAMETER, in 2.86 2.84 2.84
g 6.00 < IHEIGHT, in 5.97 5.87 5.92
o BACK PRESSURE, ksf 4:41 4.33 4.42
> 3.00 CELL PRESSURE, ksf 4.91 6.33 8.42
o FAILURE STRESS, Kksf 3.70 4.67 12.78
PORE PRESSURE, Kksf 3.51 4.52 3.48
0 STRAIN RATE, %/min. 0.100 0.100 0.100
0 5 10 15 20 [ULTIMATE STRESS, ksf
Axial Strain, % PORE PRESSURE, ksf
TYPE OF TEST: Sy FAILURE, ksf 5.08 6.48 17.71
. 33 FAILURE, ksf 1.39 1iB1 4.94
CU with pore pressures
SAMPLE TYPE: Ud ' CLIENT:
DESCRIPTION: Red Brown & Tan 3
Clayey Sand PROJECT: Mega Trench Slope Study
LL= 40 PL= 24 PI= 16.0
SPECIFIC GRAVITY= 2.70 SAMPLE LOCATION: EMTUD-2
REMARKS: Tested by:-7r¥ St-2 34-36 Ft.
JP PROJ. NO.: 5016170108 DATE: June 15, 2000
Reviewed by: |- TRIAXIAL COMPRESSION TEST
C16. NO. LAW ENGINEERING, INC.
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®
0
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é’_ [ SR
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o P x
o
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@
o 7
)
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X
]
-4
5% 10% 15% 20% 5% 10% 15% 20%
9.00 Stress Path legend: Total gffective - - --
Peak Strength  Total Effective R WP e
a= 0.17 ksf 0.00 ksf
x = 30.5 deg EQ.A;V
]
tan x = 0.59 0.56 z
6.00 T T ;!h'
-
[}
¥ et et e e L Al
v 3.
18.00 21.00
p, ksf
Client:
Project: Mega Trench Slope Study
| Location: EMTUD-2 St-2 34-36 Ft.
File: TASKSSD Project No.: 5016170108 Page 2/2 Fig. No. —_—
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Y
c c e g7 o o
- SR MR NEENE 3 < S 8 § B 38
100 =2 n 8- -0 -7 - ~ b T el
0 44\
80 ; S
70
[ang i
w ; i
Z 60 N
L. : \
£ s0 :
W
i
uw 40
%
30
20
10
0 H : ) | ! .
200 100 10.0 1.0 0.1 0.01 0.001
GRAIN SIZE - mm
Test{% +3" % GRAVEL % SAND % SILT % CLAY
el B 0.0 0.0 66.9 33.1
LL PI Dags Dso Dso D30 D15 P10 Cc Cy
° 49 23 0.60 0.17 0.11
MATERIAL DESCRIPTION UsSCS AASHTO
® Red Brown & Tan Clayey Sand SC A-2-7(2.3)
Project No.: 50161-7-0108 Task 55 Remarks:
Project: MEGA Trench Slope Study Tested by: S
® Location: EMTUD3 ST-1 @ 14-16 Ft. fodea
Reviewed by: ™
ASTM D422, D2216 & D2318
Date: June 1, 2000 Moisture Content = 15.0%
GRAIN SIZE DISTRIBUTION TEST REPORT
LAW ENGINEERING, INC. Figure No.
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9.00
TOTAL EFFECTIVE
C. ksf 0.72 0
¢, deg 30.2 34.0
- 0.58 0.67
kv 600 N HEEE N
[
n
o
[
+
wn
&
o 3.00
oy
)]
)
0 . 3.00 6.00 9.00 12.00 15.00 18.00
Total Normal Stress, ksf
Effective Normal Stress, ksf -
18.00
SAMPLE NO. 1 2 3
WATER CONTENT, % 18.6 15.8 15.8
15.00 2 |DRY DENSITY, pcf 102.6 104.2 111.6
- |SATURATION, % 80.4 71.3 87.1
= |vOID RATIO 0.613 0.587 0.482
v Z |DIAMETER, in 2.87 2.83 2.85
¢ te.00 = HEIGHT, in 6.00 6.06 6.36
o WATER CONTENT, % 21.2 19.6 16.8
2  9.00 k= |DRY DENSITY, pcf 105.9 108.9 114.5
C : 1) |SATURATION, % 100.0 100.0 100.0
& = lVOID RATIO 0.562 0.520 0.445
. ~ |[DIAMETER, in 2.83 2.78 2.82
s 6.00 < IHEIGHT, in 5.99 6.03 6.31
i BACK PRESSURE, ksf 2.88 2.88 2.88
@ 3.00 CELL PRESSURE, ksf 3.38 4.90 6.91
e FAILURE STRESS, ksf 3.91 5.87 10.90
PORE PRESSURE, ksf 2.09 2.69 2.46
0 STRAIN RATE, %/min. 0.400 0.100 0.100
0 5 10 15 20 |ULTIMATE STRESS, ksf
Axial Strain, % PORE PRESSURE, ksf
S , f . . .
TvPE OF TEST: Sy FAILURE, ks 5.21 8.17 15.35
. S3 FAILURE, ksf 1.3 &.2 4.45
CU with pore pressures
SAMPLE TYPE: Ud CLIENT: SRS
DESCRIPTION: Red Brown & Tan
Clayey Sand PROJECT: Mega Trench Slope Study .
LL= 49 pPL= 23 PI=26.0
SPECIFIC GRAVITY= 2.65 SAMPLE LOCATION: EMTUD-3 ST-1 @ 14-16 Ft.
REMARKS: Tested by:x )74
L{% PAOJ. NO.: 5016170108 DATE: June 1, 2000
Reviewed by: /™ TRIAXIAL COMPRESSION TEST
FIG. NO. LAW ENGINEERING, INC.

\
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§5
o O x
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20%

10%

20%

[13]
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& [ SR
2o
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&
& 8
@
o 7
)
=]
X
w
5% 10% 15% 20% 5% 10% 15% 20%
6.00 Stress Path legend: Total Effective - - -
- |Peak strength  Total Effective S WD 7o
a= 0.62 ksf 0.00 ksf
X = 26.7 deg 29.2 deg 4
4 tan o= 0.50 0.56 _“27|;
“
0
X
e 2.
Client: SRS
Project: Mega Trench Slope Study
Location: EMTUD-3 ST-1 @ 14-16 Ft.
File: TASKSS Project No.: 5016170108 Page 2/\2 Fig. No. ____
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[=4 = = (=~
wo & :iifses 5 oz gy E
s0 |
80 | “ .
0 |- T
@« z : 1
] ; L
& 60 | 0 I
Lo I
£ s0 | \
w : HERR
Q % 1|
w 40 | EANE
o _z 1
30 | \
20 | .
10 |
O ' i . H 5 M 8 . B i M
200 100 10.0 1.0 0.1 0.014 0.001
GRAIN, SIZE - mm :
Test|% +3" % GRAVEL % SAND % SILT | % cLAy
e 6 0.0 0.0 78.1 21.9 '
LL PI Dgs Ds0 Dso D30 Dy5 Dyo Ce Cy
] 44 21 0.74 0.39 0.27 0.136
. MATERIAL DESCRIPTION uscs AASHTO
® Tan & White Clayey Sand sc i A-2-7(0.8)
Project No.: 50161-7-0108 Task 55 Remarks:
Project: MEGA Trench Slope Study Tested by: f;’&r
e Location: EMTUD4 ST-1 @ 25-27 Ft. : 1
Reviewed by: ka8
ASTM D422, D2216 & D4318
Date: June 1, 2000 Moisture Content = 14.8%
GRAIN SIZE DISTRIBUTION TEST REPORT
LAW ENGINEERING, INC. Figure No.
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g9.00
TOTAL EFFECTIVE
C, ksf 0.97 093 )
¢, deg ~ 28.5 28.6
- 0.54 0.54
2 5 00
o
[1)]
Q
[
o+
1))
©
o 3.00
L
)}
0 3.00 6.00 9.00 12.00 15.00 18.00
Total Normal Stress, ks f
Effective Normal Stress, ksf -
18.00 .
SAMPLE NO. 1 2 3
" IWATER CONTENT, % 13.5 13.2 16.1
15.00 < |DRY DENSITY, pcf 100.6 106.0 Q7.6
— |SATURATION, % 53.8 60.3 59.9
= |vOID RATIO 0.675 0.594 0.727
*- Z |[DIAMETER, in 2.86 2.86 2.88
g 12.00 = |HEIGHT, in 5.99 5.97 5.99
® WATER CONTENT, % '23.8 20.1 16.1
®  g9.00 = |DRY DENSITY, pcf 102.6 109.3 117.4
C ) u |SATURATION, % 100.0 100.0 100.0
b = |VOID RATIO 0.643 0.542 0.436
o ~ |DIAMETER, in 2.83 2.83 2.82
6 6.00 < IHEIGHT, in 5.86 5.91 5.99
<+ .
it BACK PRESSURE, ksf 4.44 4.4B 4.35
> 3-00 CELL PRESSURE, ksf 6.43 B.48 4.85
o ) FAILURE STRESS, ksf 6.53 10.78 4.80
PORE PRESSURE, ksf 5.16 4.23 3.80
) STRAIN RATE, %/min. 0.100 0.100 0.100
0 5 10 15 20 |{ULTIMATE STRESS, ksf
Axial Strain, % PORE PRESSURE, ksf
TVPE OF TeaT: Sy FAILURE, ksf 7.81 15.03 5.85
. = 33 FAILURE, ksf 1.28 4.25 1.25
CU with pore pressures
SAMPLE TYPE: Ud CLIENT:
DESCRIPTION: Tan & White Clayey
Sand PROJECT: Mega Trench Slope Study
LL= 44 PL= 23 PI=21.0
SPECIFIC GRAVITY= 2.70 SAMPLE LOCATION: EMTUD-4
REMARKS: Tested byN’T/L7 St-1 @ 25-27 Ft. v
lﬁ PROJ. NO.: 5016170108 DATE: June 14, 2000
Reviewed by: |3 TRIAXIAL COMPRESSION TEST
FIG. NO. LAW ENGINEERING, INC.
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o 9 :
[
g B R R B R R A I FE TR T N P R O A
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o N x | —
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9 0
X
w
5% 10% 15% 20% 5% 10% 15% 20%
6.00 Stress Path legend: Total Effective - - - -
Peak Strength Total Effective :
a= 0.886 ksf 0.81 ksf |
X = 25.5 deg 25.6 deg s
tan o>x = 0.48 0‘48/‘
4.00 . —_— : - T
i rsy :
.
[}
X
7 2.00
0 : ool
0 12.00 14.00
p, ksf
Client:
Project: Mega Trench Slope Study
Location: EMTUD-4 St-1 @ 25-27 Ft.
File: TASKSSC Project No.: 5016170108 Page 2/2 Fig. No. _
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B-13
GRAVEL 1 SAND |
S l COBBLES [oarse | FiNe [coamse] Weoiom ] FINE | SILT OR cLay
§ | I%. y- ‘/" R lU°~S4 STANDAREO SIEVE leEzo%O- UNIFIED SOIL CLASSIFICATION SYSTEM
hd i
S o : R TI T 11
= 901 M S ~ T |
- i \\ : y
< 4
w E ®© : | t
3 & A \ . .
o ; ¥ 1
a s } - T ’
@ i | ;
= "
%‘ | j \f' L : ; .
“w : v
20| ; \ 1 .
- \ 1
5 - : :
e ' ! \\ I
w 1
s . LNGEI}
L N
10 0 T |
° H HH i
100 0 i« [*X] 0001
GRAIN SIZE IN MILLIMETERS
BORING[SAMPLE] DOEPTH  ]SYMBOY CLASSIFICATION MC | LL | PL
B-10| c-3 {16.9 ®* |Red~brown fine sandy silty CLAY 25.7] 65 27
o
[e)
@] | B-14] ST-1/58.7 © |Brown silty medium to fine SAND 21.2] NP | NP
&
[=?
I3
<31
o
E;
o I GRAVEL I SAND |
& I COBBLES |~coamse | FINE  [CoARSE] WeouMm ] FINE | SILT OR CLAY
— 5‘ '”. %. % lus STANDAR2° SIEVE slelmﬁo. UNIFIED SOIL CLASSIFICATION SYSTEM
- oo ] N 100 11 S
5 sofHi ! T NN - NN
: T R e\ s e S
T (] N i i o
w [ o A L .
S 3 I T O\ N )
2 B T AREN L A I W B ‘ r ;
x i L AN { | 4 i H PPy
3 > i [RREE IBERE Y N v H I
s @ 1' ‘ \ VT AR
< = ! B AN LW S
' g D \ |V R o
w i i SN \ i SN
c 40H-t — 7 1Y NG R ;
= E ; —H— = \! T Dy TR ;
A ¢ I HER ] AN ~E T
" w i ! 4 R AN K —uay .
S B k B R I e
o~ 7 i N . 1 . e~
w © ! I ‘ Il | Ol T T~
= o I N I R RN
] T 10 10 Qt Q01 [elsle]]
g GRAIN SIZE IN MILLIMETERS
o]
%1 [porinc]sampie] oeptn [svmeol CLASSIFICATION T N
“| [B-14]5-43[138.5-140.0,_* [Light tan silty fime SAND 37.9
S| [B-15[S-5 [10.0-11.5] © |Light brown silty medium to fine SAND, [11.5
3 trace coarse sand
o . Py '3
= B-16] ST-1/20.5-22.5| 6 |Reddish-brown silty fine SAND 19.3| NP | NP

Woodward-Clyde Consultants e
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UNCONSOLIDATED UNDRAINED TRIAXIAL COMPRESSION TEST

Project:  Savannah River Plant - Area 600G Project No.:

Boring No.: B-10 Sample No.:  (C-3 Depth:  16.90 1,

Description: ~ Red-brown fine sandy silty CLAY

Moisture Content:  25.7 % Dry Density: 98.1 pet
Liquid Limit: 65 % Plastic Limit: 27 %
(Ty-0g)imax.= 4 83 tsfat 7.2 % Strain Contining Pressure, O.= 1.08 st
....... SN DR O Y OO OO A D R SO A
5 - —
e —
L ST NDUIS R S
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w

2o

w

w

+

Q

0

@

< 2

~

17}

1
0 5 10 15 20 25

AXIAL STRAIN, %

Woodward-Clyde Consultants &
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UNCONSOLIDATED UNDRAINED TRIAXIAL COMPRESSION TEST

Project:  Savannah River Plant - Area 600G ‘ Project No.: 85C2445

Boring No.:  B-1l4 . . Sample No.:  ST-1 Depth: 58.7  ft.

Description: Brown silty medium to fine SAND

Moisture Content:  21.2 % Dry Density: 100.5 pct
Liquid Limit: NP % Plastic Limit: NP %
(04~ 0‘3) max, = 7.77 tsfat 13.3 % Strain Contining Pressure, Oz 3.46 tsf
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AXIAL STRAIN, %

Woodward-Clyde Consultants e
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A-29
1 of 2
LOG of BORING No. 313 °
. o , N 75,990
DATE __9/10-11/85 sypFACE ELEVATION __295-7° | ocATION _E 58,950
g Y 3 ” :
- g2 = =
= 5= e z|o=|e=
e T DESCRIPTION S Ge SelG-llGe
al| 28 4 |58 |82|35|EG
e S w 2o |35|ad|or
0
34
5
: 34
38 Very dense orange-brown, red-brown, and
purple clayey medium to fine SAND with
10 36 intermittent fine sandy clay lenses
45
15 42
207031 |-stratified
25 40 -becoming lavender
30 3%
B 262.7
35-:. 31 Hard red~brown and orange-brown with
_ white micaceous fine sandy clayey SILT
] 257.7
40 24 Medium dense orange-brown and white
micaceous silty clayey medium to fine
SAND
45 - -
Continued on Sheet 2
Completion Depth 51.5  Feet Water Depth___ NA  Feet Date ——
Project Name _ SRP - Area 600G Project Number __85C2445

Woodward-Clyde Consultants e
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H=ouv
2
LOG of BORING No. :-13 of 2
N 75,990
DATE _9/10-11/85  syprace ELEVATION_ 2957 | 0CATION __E 58,950
el w ES
13l g2 o 8 e
Elg| 58 < cd|a®2¥|«
Py g o DESCRIPTION > e |SE 5,: hp
w =% v SE|SE L&Y
5| 38 a |£8|33|23 |58
45
23
: Medium dense orange-brown and white
] micaceous clayey medium to fine SAND
50 ) :
1 25 _ _ 2442
55—
Completion Depth___51.5 _ Feet Water Depth___ NA  Feet Date
Project Name ___SRP ~ Area 600G Project Number _83C2445

Woodward-Clyde Consultants &
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1 of
-LOG of BORING No. -1 of 4
. N 76,000
DATE _9/26-27/85 syrrACE ELEVATION__289:9 __ LocATion _E 59,408
oy w <
e b= %‘z’ 8 -
Fls| 58 < & laZ2®|e
52| 76 DESCRIPTION S e |SelbelGe
al| 38 5 128|35|35|ce
C’o 3 w 20 |33 3|ow
'9 Dense gray becoming brown fine sandy
SILT : 287.4
27
5
66
46
10
21
26
157F 30
—
=
20
20
Medium dense to very dense orange-brown,
h red-brown, purple, and light gray mot-
tled clayey medium to fine SAND with in-
T termittent fine sandy clay lenses
25
__'I 22
30 —
4 3
35 2%
40 22
45 - :
Continued on Sheet 2
Completion Depth “‘0‘_0 Feet Water Depth___ NA _  Feet Date
Project Name ___SRP - Area 600G Project Number __85C2445

Woodward-Clyde Consultants &
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- : 2 of 4}
LOG of BORING No. 35-14 °
N 76,000
DATE _9/26-27/85  syprACE ELEVATION_289:9 __ LocaTion E79,408
= |» - ’ z R
= g%’ o] o
ElE| 58 7 zZ | 89=
Al 2@ DESCRIPTION s GE |S5clhelie
i o Ej FZ 83|33 |EQ
5’5 S @ £o0|33laS|or
25
50 Medium dense red-brown, yellow~brown,
| 24 lavender, and gray clayey medium to fine|
SAND
33 17
15 -micaceous
P 21.2 | NP | NP |M,T
60 36
65 i
‘ 21 -interbedded with medium to fine samdy
| clay lenses
L BE
P
21
s Y 213.9
Medium dense yellow-brown silty medium
to fine SAND 210.9
80— )
P Medium dense yellow-brown clayey medium |
22 to fine SAND interbedded with medium to |
fine sandy clay lenses
85
27
90 _
Continued on Sheet 3
Completion Depth___140.0 _ Feet Water Depth____NA  Feet Date
Project Name ___SRP - Area 600G Project Number _85C2445
&La
Woodward-Clyde Consultants s
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3 of 4
LOG of BCRING No. 3-u
o N 76,000 -
DATE _9/26-27/85  syrrACE ELEVATION 2899 ocaTion _E 59,408
Slo W ' z R
Zl3) g2 S e
£lg| 28 S |eg|o®(2%lg
e = T DESCRIPTION > e |SElbelaR
a zd 4 FZ |02 |SE|ER
ZB S w =0 |ddlad|or
67
u Same as above
— 196.9
95
—_l 73
- Dense orange-brown and yellow-brown
-1 silty medium to fine SAND
100 —
62
105 —
__l 38 -clayey
110 —
64
176.9
115
33
Very stiff to hard red-brown gray and
yellow-brown becoming light green fine
120 sandy clayey SILT and clayey fine SAND,
17 petroleum odor at 115.0 feet:
125 23 -slightly cemented silts and shells
130 35 ~-slightly cemented silts
135
Continued on Sheet 4
Completion Depth__lf’_o_'_o__Feet Water Depth__L Feet Date
Project Name __SRP_— Area 600G ; Project Number __83C2445

Woodward-Clyde Consultants &9
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17 ' , 4 of 4
LOG of BORING No. 3-u
’ N 76,000
DATE __9/26-27/85 syrrACE ELEVATION —289-9 __ LOCATION _E 59,408
Ml X7 w z 3
edl BTV} Q =} e
£|g| 2% E m% IR
e g o DESCRIPTION s GE iSe|Gele
2% 28 3 153|853 E8
o Tw o £8|35|a5|or
& o0 |J3laz
135 15 Very stiff light green micaceous fine 41.4 | 36 [ 27
sandy clayey SILT and clayey fine SAND
P -trace shells
31 149.9° 37.9
140 - -
Completion Depth__140.0  Feet Water Depth___ NA  Feet Date
Project Name SRP - Area 600G . Project Number 85C2445
y oy

Woodward-Clyde Consultants @y
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2 b%{b % . 7 N
B FIELD BORING LOG PROJE-C\' ///,,//,;,,/ J0B NO. - Sl;ETO:OZ. HOLE »‘4;—/’
SITE - cooaom,\rss WEATHER COND1TIONS P
774 E_ST755 | g 5
GUN COMPLETED [DRIL G CO /ORILLER ORTLL MA ND MCDEL HOLE S E// SAMPLE HAMMER WEIGHAT/FALL [TOTAL OEPTH
G| o, @;4 ,/7 sz | & gy oy
GROUND EL. | GROUND WATER DEPTH/DATE TECHNICAL OVER REVIEWED BY:
S| s AT B
w ~ A 3 :
Fsl £ (3% 8 |8
Zl £ |8w | & |=® DESCRIPTION AND CLASSIFICATION B NOTES
&2 F lza | ¢ |& ~
& 8 jgda | ® |
Q.
| 5 7o
57/
— 7
7 Gt /,//1./,,// (i),
/ e 752 //'1 "'Zﬁ W
s WiAf PG+ fakomiwels” o5
P & 2% Z,
" s 24 Ly’ o™
_ LA A AT
25 At 2 AIE
2 2 /a,z/’,@/;// o (TP« ad s il
LEIZ g ~75E [ L omrh, //f’f/
| tatvondd, v T 2
27 T & A '
4
SS = SPLIT SPOON; ST = SHELBY TUBE; HOLE NO.
PS = PISTON; PB = PITCHER; CR = CORE SITE GEOTECHNICAL SERVICES A7) - )
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e PROJECT . - JOB NO. SHEET NO. [HOLE MNO.
FIELD BORINGLOG 5% /7 & ~ Zad lewty.
= 7 '
N s8 | & a :
> SYv td

’—g - |8w | ¢ |E DESCRIPTION AND CLASSIFICATION NOTES
52l | lag | ¢ |3

@ o a o o

Q.
b5 AFEE - L s
. //7.4’/;/ -
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Appendix C

Ground Water Elevations
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L aboratory Test Results
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GRAIN SIZE DISTRIBUTION TEST REPORT
100 i ; 5 ? E % g S ? g § 3 ? g ?
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PERCENT FINER
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200 100 10.0 1.0 0.1 0.01 0.001
GRAIN.SIZE - mm,

Test|% +3" % GRAVEL % SAND % SILT l % CLAY
o 1 0.0 4.4 ) 67.4 28.2

LL PI Dgs Do Dso D3o Dy Dyo Cc Cy
o 53 28 1.20 | 0.50 | 0.37 | 0.105

MATERIAL DESCRIPTION Uscs AASHTO
® Tan Brown Clayey Sand sc i A-2-7(2.3)
Project No.: 50161-7-0108 Task 55 Remarks
Project: MEGA Trench Slope Study Tested by: =c

@ Location: EMTUD1 St-1 @ 5-7 Ft. +£j
Reviewed by:

ASTM D422, D2216 & D4318

Date: June 1, 2000 Moisture Content = 11.4%
GRAIN SIZE DISTRIBUTION TEST REPORT

LAW ENGINEERING, INC. Figure No.
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Project No.: 50161-7-0108 Task 55 Remarks:
Project: MEGA Trench Slope Study Tested by: Sc_‘,
® Location: EMTUD!1 ST-28 13-15 Ft.
Reviewed by:
ASTM D422, D2216 & D4318 '
Date: June 1, 2000 Moisture Content 15.8%
GRAIN SIZE DISTRIBUTION TEST REPORT
LAW ENGINEERING. INC N Figure No .
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9.00
TOTAL EFFECTIVE
C, ksf 0.52 0
¢, deg 28 .4 34.0
- 0.54 0.67
¥ 6.00 e :
)
n
Q
[
4
w
&
» 3.00
Koy
wn
0 T
0 3.00 6.00 9.00 12.00 15.00 18.00
Total Normal Stress, ks f
Effective Normal Stress, kst -
12.00
1 SAMPLE NO. 1 2 3
WATER CONTENT, % 18.3 15.0 13.8
10. < [DRY DENSITY, pcf 97.7 101.7 104.2
~ |SATURATION, % 69.8 63.5 62.1
= [voib RATIO 0.694 0.627 0.587
p Z |DIAMETER, in- 2.88 2.85 2.86
¢ B HEIGHT, in , 6.09 5.99 5.99
w WATER CONTENT, . % 23.7 20.9 19.7
2 & & |DRY DENSITY, pcf 101.6 106.5 108.7
c ' 1 |SATURATION, % 100.0 100.0 100.0
& = {VDID RATIO 0.628 0.553 0.521
c ~ |DIAMETER, in 2.83 2.79 2.82
s 4 < |HEIGHT, in 6.08 5.96 5.92
o BACK PRESSURE, ksf 2.88 2.88 2.88
2 > CELL PRESSURE, ksf 3.38 4.90 6.91
o ' FAILURE STRESS, ksf 2.70 5.34 9.08
PORE PRESSURE, ksf 2.74 2.87 3.18
: STRAIN RATE, %/min. 0.100 0.100 0.100
5 10 15 20 |ULTIMATE STRESS, Ksf
Axial Strain, % " PORE PRESSURE, ksf
S K . . .
e or vesr 2 phILRE, A
CU with pore pressures 2 : : . : -
SAMPLE TYPE: Ud CLIENT: SRS |
DESCRIPTION: Tan Brown Clayey »
Sand PROJECT: Mega Trench Slope Study
LL= 44 PL= 18 PI= 26.0 :
SPECIFIC GRAVITY= 2.65 SAMPLE LOCATION: EMTUD-1 ST-2 @ 13-15 Ft.
REMARKS: Tested by:—/7#
f£7 PROJ. NO.: 5016170108 DATE: June 1, 2000
Reviewed by: TRIAXIAL COMPRESSION TEST
F16. NO. LAW ENGINEERING, INC.
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Project: Mega Trench Slope Study Tested by: ;;
® Location: EMTUDY ST-3 @ 48-50 Ft.
Reviewed by: 7~
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WATER CONTENT, % 12.5 13.3 16.0
15.00 2 |DRY DENSITY, pcf 98.4 98.9 101.1
~ |SATURATION, % 47.1 50.9 64.8
& |[VOID RATIO 0.714 0.704 0.667
- Z |DIAMETER, in 2.85 2.83 2.88
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@ WATER CONTENT, % 26.1 25.6 23.8
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SAMPLE TYPE: Ud CLIENT:
DESCRIPTION: Brown Silty Sand
PROJECT: Mega Trench Slope Study
LL= 29 PL= 25 PI= 4.0 ;
SPECIFIC GRAVITY= 2.70 SAMPLE LOCATION: EMTUD-1
REMARKS: Tested by: 37w~ St-3 @ 48-50 Ft.
) PROJ. NO.: 5016170108 DATE: June 12, 2000
. . l}»
Reviewed by: iy TRIAXIAL COMPRESSION TEST
FIG. NO. ' LAW ENGINEEF{ING. INC.
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B-25 EXHUMATION, MAY 2-3, 2001

On March 15, 1993, four B-25 containers were buried in E Area, just east of the Old Burial Grounds. The
B-25s were buried as part of a remote sensing experiment, designed to locate buried objects using ground-
penetrating radar. Simulated waste material (wood) had been placed within the B-25s, as part of their
previous use in the dynamic compaction experiment described in McMullin and Dendler (1994). The
B-25swere in relatively good condition at burial, with some wall-flexure visible in the photographs taken
prior to buria (Figures C-1 through C-4). The burial location is within a clean area.

The uppermost of the four B-25s was exhumed on May 3, 2001. It was transported to the FAB
Laboratory in 773-A, where detailed corrosion evaluation was to be performed by Kerry Dunn, SRTC.
The evaluation included documenting the general box condition, total area degraded or perforated by
pitting, rate of corrosion, condition of protective coatings, physical and chemical form of box corrosion
products, and other metallurgical examinations.

The exhumation began on May 2, 2001. Soils were removed to the top of the B-25. The top of the box
was at a depth of 8 ft bls. Soil adjacent to the box was obtained at a depth of 9.5 ft for corrosion-rel ated
analyses, such as pH, resistivity, chloride, and sulfate. The sample was shipped to Law-Gibb Engineering
(see Table 2 intext). The B-25 was not uncovered and exhumed until the following day to allow
sufficient time for exhumation and transportation in one day.

The B-25 to be exhumed had a label with the number 66 on the top side-corner. The word “WOOD” was
written under the label. The B-25 appeared to be in good overall condition from outside the excavation.
Large areas of rust were not obvious. On closer inspection from within the excavation, the B-25 sides
appeared to be relatively uniformly covered with blisters under the yellow-painted exterior. Some blisters
contained water. Some blisters overlay obvious pitting corrosion. The yellow paint was underlain by a
very dark gray to black primer coating. On at least one area of the container lip, the paint-layer was
loosened to the point that it would separate from the primer-layer on contact.

The top of the uppermost B-25 (the one exhumed) was about 6 in. to 2 ft inside the B-25 and overlain by
soil. The container was also full to the top with water. The B-25 interior beneath the top contained
simulated waste, soil, and water. Samples of this water were obtained for analysis, and will be described
in the corrosion report. The top of the underlying B-25 (which was not exhumed) was solidly in place.
Some mud, but little soil was on top of the underlying B-25. Upon lifting the uppermost B-25 from the
excavation, one cable was inadvertently placed through a handle on the top of the underlying B-25. This
caused the top of the underlying B-25 to be lifted up. After repositioning the cable, the top of the
underlying B-25 was raised by hand for examination of the interior. The underlying B-25 contained no
visible soil and was about half-filled with water. The rubber gasket lining the underlying B-25 lid and
forms the contact between the container sides and the lid, appeared to be in overall good condition. The
interior sides were dark, apparently with the primer coating. The wood material in both B-25s was very
dark and saturated, and there was a distinct “landfill” odor, which might suggest anaerobic conditions
within the containers.
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Upon raising the B-25 to land surface, the container was tipped over to remove the soil on top, making the
container safer to handle and transport. Photographs (C-5 through C-34) of the exhumation are included
in sequence of occurrence. A copy of the chain-of-custody for the soil sample isincluded (Figure C-35),
as are daily activity reports for the exhumation (Figures C-36 and C-37).
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Figure C-1. View to northeast.

NOTE: Figures C-1 throuth C-4 show the burial of B-25 containers previously used in dynamic
compaction study, March 15, 1993. [See McMullin and Dendler (1994).] The containers and
other objects were buried as part of a ground-penetrating radar experiment.

Uppermost B-25 (shown in Figures C-1 through C-3) exhumed May 3, 2001 for corrosion
study.
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Figure C-2. View to east.

Figure C-3. View of northwestern B-25 sides, looking east.
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Figure C-4. Layout of B-25 containersand other objects buried March 15, 1993 as part of ground-
penetrating radar experiment.
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Figure C-5. Prior to excavation, May 2, 2001. B-25 location marked by orange paint on asphalt
and grass. View to northeast.

Figure C-6. Surface soils adjacent to B-25 location at start of excavation, May 2, 2001. View to
west.
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Figure C-7. South B-25 corner by probe. Note B-25isfull of water and soil, May 2, 2001. View to
northwest.
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Figure C-8. South B-25 corner by probe. Note B-25isfull of water, May 2, 2001. View to west.
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Figure C-9. B-25 southeast side, May 3, 2001. Container designation “66” and original contents
hand-labeled “wood” visible on upper-right (upper eastern) corner. View to west.

Figure C-10. B-25 southeast side, May 3, 2001. View to west.
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Figure C-11. B-25 southeast side, May 3, 2001. View to north.
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Figure C-12. B-25 southeast side, May 3, 2001. View to northeast.
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Figure C-14. B-25 northweﬂ S|de May3 2001. View to east.
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Figure C-15. B-25 northwest side, May 3, 2001. View to northeast.
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Figure C-16. B-25north corner, May 3, 2001. View to south.
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Figure C-18. B-25 south corner, southeast side close-up, May 3, 2001. Noteribbon-like
delaminated paint. View to northwest.
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Figure C-19. B-25 south corner, southwest side close-up, May 3, 2001. Noteribbon-like
delaminated paint. View to east.

Figure C-20. Piece of soil about 1 ft. wide which fell from B-25 side, May 3, 2001. Note adhesion of
paint and dark primer layer.
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Figure C-21. B-25west corner, northwest side, close-up, May 3, 2001. Original contents hand-label
“wood” legible.
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Figure C-22. B-25west corner, northwest side, close-up, May 3, 2001. Dark corrosion product
wiped off to expose container “66” designation.
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FigureC- 23. B-25 northwest side close-up, May 3, 2001. Note some blisterslacking paint covering,
while other still covered by upwelled paint.

Figure C-24. B-25 southeast side close-up, May 3, 2001. Note some blisterslacking paint covering,
while other still covered by upwelled paint.
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Figure C-25. B-25 south corner close-up, May 3, 2001. Note B-25isfull of water and soil.
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APPENDIX C

Note

Figure C-26. B-25 upper edge. Top has been pushed down into B-25 and cover ed with soil.

delaminated paint along edge.
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Figure C-28. Wood simulated waste within B-25 underlying the excavated B-25, northwest side.

Note wood’s dark color and water within the underlying B-25 (about half-full of water). Interior of
underlying B-25 also had obvious “landfill” odor.
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Figure C-29. Wood simulated waste within B-25 underlying the excavated B-25, northwest side.
Note in-place saturated soil that has accumulated on lid of underlying B-25.

Figure C-30. Close-up of wood simulated waste within B-25 underlying the excavated B-25,
northwest side. Water within underlying B-25isvisible along top of photograph.
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Figure C-31. Initial lifting of B-25. Cablesinadvertently run through handles on top of underlying
B-25 pulled itslid up. B-25waslowered, and cablesre-routed to leave underlying B-25 top in place.
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Figure C-32. B-25 being lifted from excavation.
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Figure C-33. B-25turned on side at gradeto remove soil and water to facilitate transport to
laboratory. Note soil thickness approximately 2 ft. toward center of lid.

Figure C-34. B-25turned on side at gradeto remove soil and water to facilitate transport to
laboratory. Notewood simulated waste material.
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Figure C-35. Chain of Custody form for samples.
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Figure C-36. Daily Activities Report for May 2, 2001.
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Figure C-37. Daily Activities Report for May 3, 2001.
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APPENDIX D

PROCUREMENT SPECIFICATIONS

BURIAL BOX SPECIFICATION
PROJECT PROBLEM No. 2-8200
Revision No. 10
November 12, 1986

C-SPP-G-00101
LOW LEVEL WASTE B-12 AND B-25 BOX SPECIFICATION
Revison 5
May 29, 2001
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BURIAL BOX SPECIFICATION - 1986

QDI

e

INTER-OFFICE MEMORANDUM

SAVANNAH RIVER PLANT

November 12, 1986

To: B. L. GODWIN, 742-A
P & GS DEPARTMENT

FROM: T. J. H. POSEY, 706-E, gé>
PROJECT DEPARTMENT |

LOW LEVEL WASTE BURIAL BOXES

WSRC-TR-2001-00323

Burial box purchase orders placed during the next six months should refer
to the attached burial box Specification (Revision No. 10) and SRP Drawing
S4-G-183 (Revision No. 13). Revision 10 increases the vendor supply to 200
boxes per week. Revision 13 adds closure design, Detail 'V'. If there

are any questions please call me at 74491.

TJEP: k%

¢C: L. C. Thomas,  724~-7G ®
T. A. Drew, 703-F
T. L. Hendrix, 773-A
C. V. Lester, 221-10F
R. M. Damm, 773-A '
R. 0. Pekkala, 707-C
G. H. Street, 706~F
J. W. Jennings, 706-F
J. W. Crichton, Jr., 703-A
J. E. Haywood, 703-F
R. F. Mayock, 703-A

Page 265 of 298



APPENDIX D WSRC-TR-2001-00323

BURIAL BOX SPECIFICATION
PROJECT PROBLEM NO. 2-8200
DATE: November 12, 1986
REVISION NO. 10

Page 1 of 4

IDENTIFICATION

Low-Level Waste Burial Boxes
GENERAL

The following specification describes the requirements for a carbon steel
burial box for low-level solid waste. Refer to Du Pont drawing S4-G-183
(Rev. 13). This box is not designed for use in a compactor.

CONSTRUCTION
Material: Carbon Steel, ASTM A=-569.
Thicknegs: 14 gauge.

Size: Outside dimensions of burial box (without 1lid) to be 6'-0" long x
3'-10" wide x 3'=11" high. All tolerances to be % 1/4". ’

Capacity: 5,000 lbs. (solid-like material)

Strength: Burial box (when half filled) must be able to support & uniform
load of four times the capacity on its top. Vendor to provide stiffeners
or crimping as specified on drawing. All reinforcing must be to the
interior of the box.

Lid: The 1lid shall be fabricated to allow removal by a forklift. Handles
shall be provided on each end of the 1id to allow manual guiding and

lifring of 14d by personnel. The 1id lifting lugé and handles must be
positioned as to not interfere with box stacking. Provisions must be made

to ensure fast positive sealing of 1id to the burial box in order to retain
contents, seal against weather, and reduce radiation exposure while sealing.
Vendor must use closure design shown on $4-G-183 or design approved by Du Pomt.

Gasket: A 1/2" thick x 1" wide gasket, closed-cell neoprene (ASTM D-1056-73,
Grade CE-41), shall be provided on the lid. Gasket should have removable
tape to prevent gasket from sticking to box rim until lid is removed prior
to filling.

Welding: All welding shall be in accordance with requirements of ASME
Section IX. .

Lifting Provisions: Means to facilitate safe handling of burial box by
forklift must be provided on bottom of box.
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BURIAL BOX SPECIFICATION
PROJECT PROBLEM NO. 2-8200
DATE: November 12, 1986
REVISION NO. 10

Page 2 of 4

CONSTRUCTION Continued

Finish: Interior and exterior of burial box and lid must be free of all
burrs and sharp edges. A zinc chromate primer is to be applied to the
interior of the box. Exterior of box shall have a zinc chromate primer with
a top coat of alkyd enamel. Finish color to be high visibility yellow.

Du Pont shall approve protective coating procedure prior to fabrication.

MISCELLANEOUS

Storage: Burial boxes to be stackable (up to four high) whem filled.

Quotation: The quotation shall include six (6) copies of detail drawings
for Du Pont approval. Drawings must show materials, dimensions and typical
weld details.

Delivery: Vendor must be capable of supplying 200 boxes per week on demand.
Marking: The following information must be stenciled on. each box:

1. Empty weight (for example,3350 1b.)

2. Volume (for example, 90 £t~)

3. Pay load - (for example, 5000 1b.)

4. Total Pay load - (for example, 5350 1b.)

5. DO NOT place cadmium, lead, or mercury in this box.

INSPECTION

Inspection of random samples of burial boxes to be performed at the
vendor's site in accordance with the attached imspection specification.
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PROJECT PROBLEM NO. 2-8200
DATE: Novewber 12, 1986
REVISION NO. 10

Page 3 of 4

INSPECTION SPECIFICATION
Inspection — Burial Boxes

1.0 Opportunity to imspect this equipment by a Du Pont Quality Assurance
Field Representative (QAFR) is required prior to shipment in accordance
with the following iustructions. Notify Quality Assurance Engineering
Scheduling at least 48 hours before each inspection is required by
calling (302) 366-3601.

2.0 VWhen major componments or service are obtained from sub-vendors, the
QAFR may inspect these items at the point of manufacture (witness
point). It is the vendor's responsibility to include Du Pont inspection
and notification requirements in sub-~orders.

3.0 Special Considerations

3.1 Welders and procedures to be qualified per ASME.
3.2 A standing water test may be witnessed (witnese point, mimimum 5%).

3.3 A uniform load test (20,000 lbs.) may be witnessed (witness point,
minimum 5%). Box to be half full of sand or water.

3.4 The sealing technique shall be demonstrated for fast, positive
sealing. A one~time demonstration will suffice but must be
re-demonstrated when any revision in design is made by the vendor.

3.5 Removal of lid without damage to 1id or gasket material.

4.0 Inspection Schedule (Vendor to request imspection at the following
points)

4.1 Preliminary - Vendor should completely fabricate only ome box for
inspection. Should box not meet specifications, changes can be
made prior to fabricating a large quantity of units. Du Pont may
choose to waive preliminary inspection if fabricator has supplied
boxes on previous orders.

.

4.2 Final - After fabrication and prior to painting of boxes.

5.0 Inspection Instrueiions (The following inspections will be performed
on 5Z minimum of total order and may be witnessed by the QAFR)

5.1 Verify by review of ,documentation that welders and procedures used
were qualified per ASME Section IX.

5.2 Visually inspect welding for quality and for weld detail
compliance to approved drawings.
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INSPECTION SPECIFICATION
PROJECT PROBLEM NO, 2-8200
DATE: November 12, 1986 .
REVISION NO. 10

Page 4 of 4

5.3 Verify that ail edges and burrs are removed from interior and
exterior of box amd lid.

S.4 Conduct 4-hour standing water test. Box to be filled a minimum
of 6" deep with water. No leaks are permitted. If leaks are
found, perform test on 1l0Z of total order. If further leaks are
found, test 100X of total order. Any leaking boxes will be
tepaired by the vendor and retested (w/o charge).

5.5 Conduct uniform load test. Box shall be half full of sand or
water.

5.6 Review surface preparation and painting requirements,

5.7 Check boxes for gemeral dimensions and trial fit of lid. Verify
materials and inspect box interior for no distortions greater than
1/2" deformation.

5.8 Review sealing technique and effectivemess. A one-time dimensional
check of the sealing design is required to imsure gasket compression
of 20-30%. ‘ . i

5.9 Check boxes to assure that.lid can be removed without gasket
material adherimg to box rim. Lid and gasket material must not
show damage during this procedure. Perform test om 5% of total
order.

5.10 Document test results.

TJHP: ki
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LOW LEVEL WASTE B-12 AND B-25BOX SPECIFICATION

QSR 45-10# (Rev 12-28-95)

Procurement Specification Cover Sheet

1. Title
Low Level Waste B-12 & B-25 Box Specification

2. Specification No. 3. Revision 4[] Commercial 5. Page
C-SPP-G-00101 5 X Engineered ‘ 1 of 20
6. Functional Classification 7. Requester Department 8. Requester Division
N/A CSWE Solid Waste
9. Cognizant Technjcal Function
Name - Date
Erich Opperman mﬂéﬁ ﬁ&%ﬂwﬂ 5/22/0 )
Title 7 4
Technical Advisor to RMTP
Department
Radioactive Material Transportation Program (RMTP) »
10. Additional Reviewer
-
Name ’y Ve Date
F. Lee Fox ‘14; 5/Z7/ 2z |
v 7

Title

Solid Waste - TRU Engineering Manager
Department

Solid Waste Engineering
11. Cognizant Quality Function

Name —7 7
Tim W. Tate L ét/( %/ﬂ

v

Title E{
Transportation Quality Engineer
Department
Quality Services Department
12. Manager
Name e Date
Kenneth W. Stephens ﬁ QW// 5/22/&/
Title &’

Manager Radioactive Material Transportation Program (RMTP)

Department :
Radioactive Material Transportation Program (RMTP)

13. Other Approver

Name @
John C. Rovansek

Title

Date

5/29 /o(

Solid Waste Division - QA
Department
Solid Waste Quality Assurance

ENGINEERING 0ac. ¢ NTFiOL-SHS
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Standard Procurement Specification Revision History Sheet

1. Specification No.

C-SPP-G-00101

2. Revision No. 3. Page
5 2 of 20

7. Description of Changes

4. Date 5. Revision No. 6. Paragraph No.
1/13/2000 0 Initial issue
5/3/2000 1 2.2, Attachments | Replaced cover sheet; Added Pg. 1A; revised Section 2.2;
58,59, &510 |Replaced Att. 5.8 & 5.10; revised Att. 5.9,
6/15/2000 2 3.7.2,4.29, Replaced cover sheet; Deleted COC requirement in 3.7.2;
Att. 5.1 & 5.9 Revised 4.2.9, Att. 5.1 & 5.9
7/10/2000 3 Section 3.2.6 | Replaced cover; revised sht. 2; revised Section 3.2.6
7/26/2000 4 MISC. RE-WRITTEN. Revised sections 2.1,2.3,3.26,3.5.1,3.7,3.8,4.2.9,45
Added table of contents, New Revision sheet and cover sheet.
Corrected Attachments 5.2, & 5.4, 5.10, Deleted 1.2, 4.2.6, 4.3.1
5/14/2001 5 MISC. General Rewrite. All sections modified. Deleted Att. 5.2

thru 5.7. Other attachments renumbered. Added one new

attachment (4).
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Low Level Waste B-12 & B-25 Box Specification
Procurement Specification No. C-SPP-G-00101, Revision 5
Page 4 of 20

1.0 SCOPE

2.0

11 General Description of the ltem

This specification covers design, fabrication, assembly, inspection, test
and delivery of Low Level Waste leak proof (B-Series) metal boxes.
These boxes are to meet Department of Transportation (DOT)
requirements specified in section 2.2.1. Two sizes of boxes are required
as described below:

1.1.1  Box B-12 (45 Cu. Ft. nominal}
1.1.2 Box B-25 (90 Cu. Ft. nominal)

1.2 Background:

Boxes are used for packing, transporting and storage of Low Level Solid
Radioactive Waste, low specific activity (LSA) material, or surface
contaminated objects (SCO) containing not more than 1% liquid by
volume.

REFERENCES
21 Definitions
WSRC - Westinghouse Savannah River Company and its representatives
S8R — Source Surveillance Representative
2.2 Codes / Standards / Orders / Regulations
2.2.1 Codes/Regulations
Title 49 CFR 173.410
2.2,2 Standards

Use of any other edition, revision, or issue requires approval by
WSRC.

« ASTM A569-93, Steel, Carbon (0.15%) Hot-rolled; Sheet and
Strip, Commercial Quality

¢ ASTM D1056-98, Specification for Flexible Cellular Materials
«  AWS D1.1-98, Structural Welding Code-Steel
s AWS D1.3-98, Structural Welding Code-Sheet Metal

« 1998 ASME Boiler and Pressure Vessel Code, Section [X,
Welding and Brazing Qualifications
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3.0 ITEM REQUIREMENTS

34

3.2

Performance Requirements

Each box shall be capable of holding (without release} its contents of
radioactive waste during transportation and storage.

Design Requirements

Boxes are to be designed and built in accordance with 49 CFR 173.410
requirements and this specification. Based on the following information,
Supplier to provide Box Fabrication Drawings tc WSRC for approval in
accordance with Attachment 3.

3.2.1 Box Dimensions
Attachment 1 provides suggested design criteria for both boxes.

Note: Box configuration given in Attachment 1 (relative to
length, width and height) is essential for WSRC use.
Fabrication drawings will be reviewed by WSRC to
ensure this relative configuration is maintained.

3.2.2 Box Capacity

1.  Each B-12 box shall be capable of holding five-thousand
pounds (5,000 Ibs) of solid radioactive waste (with not more
than one percent (1%) liquid by volume).

2. Each B-25 box shail be capable of holding six-thousand
pounds (6,000 Ibs) of solid radioactive waste (with not more
than one percent (1%) liquid by volume).

3.2.3 Box Strength

Each box shall be capable of being stacked five (5) high. The
bottom box shall support:

1. For a B-12 box twenty thousand pounds (20,000 Ibs.)
payload plus box and lid weights with minimal distortion of
the side wall (ref. Section 4.2.6 Uniform Load Test
requirements).

2. For a B-25 box twenty-four thousand pounds (24,000 Ibs.)
payload plus box and lid weights with minimal distortion of
the side wall (ref. Section 4.2.6 Uniform Load Test
requirements).
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3.2.4 Closure Mechanism

1.  Supplier shall submit a Closure Mechanism Design to
WSRC for approval in accordance with Attachment 3.

2.  Provisions shall be made to ensure fast, positive closure of
the lid to the box:

a. Closure mechanism shall achieve twenty percent
(20%) minimum compression of the gasket between
the lid and box after closure.

b.  Supplier shall identify to WSRC the methods and
objective data substantiating that this requirement has
been met. '

3. Closure mechanism shal! not interfere with the box stacking
capabilities.
4.  Supplier shall deliver Closure Instructions to WSRC with
each shipment in accordance with Attachment 5.
3.2.5 Lifting

1. Each box shall be configured to allow for manipulation of the
box with a fork truck.

2. Boxes, whether empty or loaded, shall NOT be lifted by the
lid.

3. The lid shall be configured to allow lifting of the lid off the box
by either hand or fork truck (using lid lifting lugs or lid
handles shown on Attachment 1).

4. Neither configuration shall interfere with the stacking
capabilities of the box.

Note: Removable eyes and/or lifting lugs shall NOT be
considered as a viable alternative to manipulate these
boxes. The outer box support legs shall be located at least
2” in from the 3-10" side of the box for convenience in
installing rope/sling for litting (See Attachment 1).

3.26 Finish

1.  Box surfaces shall be primed with a primer that is a rust
inhibitor (minimum dry film thickness of 2.0 mit).

2. The box exterior shall be painted with a compatible alkyd
enamel finish (minimum dry film thickness of 1.25 mil).

Quter color shall be yellow or gray as required by WSRC.
The resultant cured coating shall be RCRA non-hazardous.
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5. Supplier shall submit the Material Safety Data Sheet
(MSDS) for each type of coating to WSRC for review in
accordance with Attachment 3.

6. Supplier shall submit Cleaning and Coating Procedures
and a Coating Repair Procedure to WSRC for approval
and use in accordance with Attachment 3.

7.  Supplier shall verify dry film thickness and deliver a Dry Film
Thickness Report to WSRC in accordance with Attachment 5.

33 Service Conditions

These boxes may be subjected to transportation vibrations, pressures
due to temperature rise and fall, and various weather conditions (typical
for the Southeastern U.S.) due to being transported/stored outdoors.

3.4  Fabrication and Assembly Requirements

Supplier shall submit Fabrication and Inspection Procedure(s) to
WSRC for approval in accordance with Attachment 3.

3.4.1 Materials of Construction

1. All equipment, material, and articles incorporated in the work
covered by this specification shall be:

* new and unused

* free from defects that would adversely affect the
performance or maintainability of individual components
across the overall assembly of this box

2.  Materials not specified herein shall be of the same quality as
materials used for the intended purpose in commercial
practice.

3.  Sheet metal shall be a minimum of 12-gauge carbon steel,
ASTM A569-93.

4. Unless approved by WSRC, no material of foreign origin
shall be used in the manufacture of these boxes.

3.4.2 Steel Fabrication

1.  Steel shall be free from kinks, sharp bends, and other
conditions that would be deleterious to the finished product.

2. Fabrication processes shall not reduce the strength of the
steel to a value less than required by design.

3.  All bends shall be made by controlled means to ensure
uniformity of size and shape.
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3.43 Welding

3.4.4

3.4.5

1.

Welding, weld procedures and weld inspection procedures
shall be in accordance with AWS D1.1, AWS D1.3 or ASME
Section IX as appropriate. For weld procedures and weld
inspection procedures, the Supplier shall identify the specific
code(s) applicable to the work.

Welding shall be as follows:
« surface of parts to be welded shall be free from rust,
scale, paint, grease, or other foreign matter

+ welds shall be of sufficient size and shape to develop the
full strength of the parts connected by the weld

e welds shall transmit stress without permanent
deformation or failure when the parts connected by the
weld are subjected to proof and service loading

e no weld shall be less than 3/32”
Supplier shall submit Weld Procedures and Weld

Inspection Procedures to WSRC for approval in
accordance with Attachment 3.

Gasket

Material shall meet ASTM D1056-98.

Documentation of Shelf Life for Neoprene Gasket shall be
provided to WSRC with each shipment in accordance with
Attachment 5, and identify the following:

a. Date of manufacture (cure date)

b.  Shelf-life of gasket prior to installation

c. Useful life of gasket after installation/compression
d. WSRC Purchase Order Number

Spare Parts

Supplier shall submit a Spare Parts List with related data for
ordering in accordance with Attachment 3.
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Quality Requirements

3.5.1 For work to this specification, Supplier shall possess a Quality
Assurance Program that contains, at a minimum, QA controls for
items/activities associated with box fabrication, inspection, testing,
and personnel qualifications, instructions, and records.

3.5.2 Supplier shall submit their Quality Assurance Manual to WSRC
for approval in accordance with Attachment 3.

3.5.3 Supplier shall identify specific inspections, with acceptance criteria,
in Fabrication and Inspection Procedures (ref. Section 3.4).
Supplier shall document fabrication and dimensional inspections in
Inspection Reports and deliver them to WSRC with each shipment
in accordance with Attachment 5.

1. Inspection Reports shall list the identification number of the
box inspected and be traceable to the fabrication drawings.

2. Supplier shall maintain a copy of the signed Inspection
Reports with their Quality Assurance Records.

3.5.4 Technical and QA requirements of this specification shall be
invoked on sub-tier suppliers when the Supplier contracts others
to provide for services, items, or parts thereof.

3.5.5 Supplier Records

The following records generated in association with this
specification, shall be maintained by the supplier in an
Underwriter's Laboratory approved fire resistant safe or fire
resistant file cabinet for a minimum of one (1) year after
shipment, and shall be made available to WSRC representatives.

* This specification with any revisions
o The contract with any revisions

o Approved Non-conformance Reports
s Product deviation documentation with approved SDDR

s Corrective Action Reports with associated WSRC Requests for
Supplier Corrective Action forms, as applicable

e Procedures used to fabricate, inspect, and test
+ Suppliers Quality Assurance Manual associated with the order

¢ Training Certification Records for welders and other personnel
performing critical functions affecting product quality

s Any documentation generated that certifies product quality

Note: These records shall be made available to the SSR
during every visit and when other WSRC authorized
representatives request them. .
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Personnel Qualifications/Certification

3.6.1 Personnel shall be qualified or certified in accordance with the
Supplier's approved Quality Assurance Program.

3.6.2 Comprehensive Training Records/Certifications shall be
maintained by the Supplier to demonstrate employee
qualifications.

3.6.3 Welders shall be qualified in accordance with AWS D1.3 or ASME
Section IX as appropriate. The applicable code shall be
documented in qualification records.

3.6.4 Weld Inspectors shall be qualified in accordance with AWS D1.1-
98, Structural Welding Code-Steel.

Deliverables {including Submittals)

All Supplier paper records shall be on white (or white recycled) paper.
The use of 100%-recycled paper is prohibited.

3.7.1 Submittals

1. The Engineering Document Requirements (EDR) form,
Attachment 3, provides a consolidated list of documents to
be submitted to WSRC for review, approval, and/or use,
Instructions for submitting documents (quantity, schedule,
etc.) are provided on the form. For first-time purchases
using this specification, all documents listed on the EDR
shall be submitted to WSRC. For repeat orders, the Supplier
may substitute an Engineering Documents Summary List
for documents that have not been changed/revised from a
previous submittal. The following shall apply:

* A revision or change to any part of a document will
require the resubmittal of the entire document.

* The Summary List {and its use) is not applicable to
Quality Verification documents, any Engineering
document that is unique to an item or lot of items, or
documents excluded from this provision by the Purchase
Order.

= A sample Summary List is provided in Attachment 4.
The information required in the attachment shall be
provided regardless of format used by the Supplier.

» The EDR form requirements for proceeding with work,
submittal schedule, and statusing by WSRC will apply to
the Summary List commensurate with the documents
listed therein.

WSRC will review and status the Summary List in
accordance with Section 3.7.1.3.
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2. Submit EDR Documents, with a Cover Sheet specifically
identifying Supplier's name, Specification Number, list of
enclosed documents and Purchase Order Number and/or
Engineering Documents Summary List, to the address
shown below with a copy of Cover Sheet and/or Summary
List to the WSRC buyer:

Westinghouse Savannah River Company
Document Control Center ‘
704-1N

Aiken, SC 29808

3. EDR document(s)/Summary List submitted by the supplier
in accordance with this specification will be reviewed and
processed by WSRC within 30 calendar days from the date
of receipt. The supplier will be informed of each document
status as follows:

Status 1 Work may proceed
Status 2  Submit final document, work may proceed

Status 3 Revise and resubmit, work may proceed
subject to resolution of comments

Status 4 Revise and resubmit, work may not proceed
Status 5 Permission to proceed not required

The supplier shall incorporate changes as required by
WSRC comments and resubmit corrected engineering
documents/Summary List for review within 15 calendar
days. Supplier shall not change Status 1 documents
without notifying WSRC and resubmitting the documents.

Assignment of Status 1 to the documents by WSRC does
not relieve the supplier of any part of these obligations to
meet all of the requirements of the specification or the
responsibility for the correctness of such documents and
the adequacy and suitability of materials and equipment
represented thereon for their intended function.

3.7.2 Deliverables

1. Low Level Waste B-12 and/or B-25 boxes. Quantity delivered
as specified by Purchase Qrder..

2. Using Attachment 5, Quality Verification Document
Requirements {QVDR) Form as a cover sheet, Supplier
shall provide a document package with each shipment.
The document package shall consist of all items listed on
the QVDR. The items shall be traceable to the WSRC
Purchase Order Number.
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3.7.3 Changes/Revisions

Changes or revisions to requirements of this specification, or to
requirements of WSRC approved Supplier submittals will be
authorized by WSRC only.

Packaging, Shipping, Handling, and Storage Requirements

Packaging, shipping, handling, and storage requirements to be Level D
as described below:

3.8.1. Prior to packaging, dirt, cil residue, water, metal chips, or other
forms of contaminates shall be removed.

3.8.2. During shipping lid shall be fastened to box using nylon cable ties.

3.8.3. Items shall be properly packaged. All loose items shall be boxed,
blocked, anchored, braced, and/or cushioned to prevent physical
damage. Items shall be stored on cribbing, dunnage, or pallets for
air circulation and to avoid trapping water.

3.8.4. Prior to shipping to WSRC, boxes shall be stored as follows:

1.  may be stored outdoors
stored on paved or gravel surface

3.© removed from high traffic areas to minimize damage from
moving equipment

4, covered, at suppliers discretion, to provide protection from
the elements

Marking and Identification Requirements

3.9.1 Supplier shall uniquely identify each box by embossing the following
information on a secure, durable, steel tag(s) welded, in an upper
cormer of the long side of the box or by stenciling with paint. (Note:
Attaching of any tag requires a full perimeter weld to facilitate
decontamination — minimum weld size does not apply.) The
identification shall consist of:

e Purchase Order Number

e Sequential Number for the box (for example,
KX123456-02, indicating the second box of order KX123456)

3.9.2 Embossed tag shall be prepared and painted same as the box.
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3.9.3 In addition to the above:

1.  The following line items with appropriate values shall be
stenciled (Minimum 1" lettering) on both long sides of the
box on the upper 2/3 (ref. Attachment 1):

o Empty Weight in Lbs. (e.g., 350 Ibs. — Average of 5
empty boxes minimum)

e Volumein F® (e.g., 45 ft%)

2. The following line items with a blank left for the values shall
be stenciled (Minimum 1” lettering) on both long sides of the
box on the upper 2/3 (ref. Attachment 1):

» “Payloadin Lbs.
+ “Total Gross Wt. in Lbs.

*Actual values to be stenciled by WSRC atter loading.

Note: Example above is for B-12. Appropriate information will
be required for B-25.

3.9.4 All stenciling shall be paint of contrasting color and be compatible
with the exterior coating.

3.10 Exceptions

3.10.1 After subcontract award, Supplier shall submit a “Supplier
Deviation Disposition Request” (SDDR) Form (Attachment 2}
for each deviation to this specification and for each proposed
deviation after receipt of the order from WSRC. An SDDR form is
attached to this specification for copy and use. The supplier shall
submit SDDR forms to WSRC Document Control at address below
and forward a copy to the WSRC buyer. Approved SDDR forms
must be furnished with shipment.

Westinghouse Savannah River Company
Document Control

Bldg. 704-1N

Aiken, SC 29808
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3.10.2 For each deviation, the supplier shall:
1. Identify the specification and revision number.
2. Identify the criteria that cannot be met by item and section
number.

3. Present an explanation for the deviation.

4. Present a proposal with technical justification for resolution
of the deviation.

5.  Present a price adjustment for deviation resolution, if applicable.

3.10.3 The Supplier shall not perform or make delivery of any item for
which an SDDR is submitted until written authorization is received
from WSRC.

4.0 ACCEPTANCE OF ITEM
4.1 Final Acceptance Method
4.1.1 Prior to shipment to WSRC, the SSR shall;

1. Verify inspections/tests including vendor inspections are
complete and accepted.

2.  Verify compliance with features listed on page 19, Prior to
Shipment Inspection Criteria.

3. Verify the documentation package that accompanies the
shipment is in accordance with Attachment 5, Quality
Verification Document Requirements.

4.1.2 Final acceptance shall be based upon the satisfactory completion
of receiving inspection (RI) at SRS. Receiving Inspection (RI}
shall verify the criteria listed on page 20, Receiving Inspection
Acceptance Criteria.

4:1 .3 The Supplier, free of charge, shall replace any item received
at WSRC that does not meet this specification.

4.2 Inspection / Testing Requirements

4.2.1 It shall be the supplier's responsibility through their own quality
control system, to perform inspections necessary to ensure
conformance with this specification and compliance with the
requirements of 49 CFR 173.410 (ref. Section 3.5).

4.2.2 Non-conforming items shall be identified and segregated (when
practical) by the supplier or sub-tier supplier. A SDDR shall be
written for each “use-as-is” or “repair’ disposition and submitted to
WSRC for approval. A copy of the approved SDDR shall
accompany the box when it is shipped to WSRC. ltis the
responsibility of the supplier to ensure that WSRC approves all
SDDRs.
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The supplier is responsible for providing 5 day advance
notification to the WSRC buyer prior to the start of any test
activities required by this specification.

Note: It is the responsibility of the supplier to coordinate a
schedule of planned test activities with the SSR that will
minimize SSR trips to the facility when witnessing of test is
reguired.

WSRC Procurement determines when the Supplier Surveillance
Representative (SSR) shall visit the supplier's facility and what
items/activities shall be reviewed/witnessed. The SSR will
perform surveillances using criteria from the WSRC Surveillance
Plan based on verification/test requirements of Sections 4.2 &4.3
and other applicable criteria of this specification.

Supplier shall perform a Weld Leak Test (prior to painting) on
each box to ensure that all welds are leak tight.

1. A Weld Leak Test Procedure shall be submitted to WSRC for
approval in accordance with Attachment 3.

2. The leak test shall be documented on a Weld Leak Test
Report and delivered to WSRC with the shipment in
accordance with Attachment 5.

3. As a minimum the report shall list the product tested (Box, B-
12 or B-25) and identification number, the date of the test, and
the test results (per box).

4. The SSR shall witness five percent (5%) or a minimum of 3,
whichever is more, of boxes selected at random (by the SSR).
If a box leaks, an additional ten percent (10%) of the boxes
(lot) shall be witnessed. If a leak is detected in the additional
10%, one hundred percent (100 %) of the lot shall be
witnessed. .

The Supplier shall perform at least one Uniform Load Test per
box design. This test shall be witnessed by the SSR.

1. A Uniform Load Test Procedure shall be submitted to WSRC
for approval in accordance with Attachment 3.

2. Test results shall be documented in a Uniform Load Test
Report and delivered to WSRC with each shipment in
accordance with Attachment 5.

3. As a minimum the report shall list the product tested (Box B-12
or B-25), the date of the test, and the test results.
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4, Test criteria shall include the following:

¢ The test shall demonstrate that each box, half full of sand
or water is capable of supporting a uniform load of twenty-
thousand pounds for a B-12 and twenty-four thousand
pounds for a B-25; plus

e The box and lid weight of four boxes (20, 000 + 4 x 475 =
21, 900 + 300lbs for a B-12; & 24000 + 4 x 500 = 26000 +
300lbs for a B-25) on the top surface (lid) of the box for a
minimum of four hours (4 hrs. £ 5 minutes); with

* Less than three-eighth inch (3/8”) deformation in the side
walls.

42,7 The Supplier shall perform at least one Lid/Box Seal Test per box
design. This test shall be witnessed by the SSR.

4.2.8

1.

A Lid/Box Seal Test Procedure shall be submitted to WSRC
for approval in accordance with Attachment 3.

Test results shall be documented in a Lid/Box Seal Test
Report and delivered to WSRC with each shipment in
accordance with Attachment 5.

As a minimum the report shall list the product tested (Box, B-
12 or B-25), the date of the test, and the test results.

A gasket compression of at least twenty-percent ,(20%) shall
be achieved.

The Supplier shall perform Visual Weld Inspections on each box
in accordance with AWS D1.3-98. The visual weld inspection
shall be documented on a Weld Inspection Report and delivered
to WSRC with the shipment in accordance with Attachment 5.
The report shall contain the following minimum information:

1.

oD

Product inspected (Box, B-12 or B-25) and ID#
Date of inspection

Attributes inspected

Results of inspection

ID/Signature of Weld Inspector
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4.29 The SSR shall visually verify (prior to painting) welds are
acceptable in accordance with AWS D1.3-98. The verification
shall be as follows:

1.  All welds on the first piece of each design and five percent
(5%) or a minimum of 3, whichever is more, of boxes
selected at random by the SSR.

2. If a weld defect is detected, an additional ten percent (10%)
of the boxes (lot) shall be inspected.

3. If a weld defect is detected in the additional ten percent
(10%), the SSR shall visually verify one hundred percent
(100%) of the lot.

WSRC Surveillance and Audits

4.3.1 WSRC reserves the right of access to the supplier's facilities,
including their sub-tier supplier's and subcontractor’s facilities for
the purpose of review, surveillance, and witnessing of inspection
and testing activities.

4.3.2 WSRC Procurement will coordinate the schedule for supplier
access visits with WSRC organizations/representatives and
supplier organizations/suppliers.

4.3.3 The SSR shall witness testing and inspect boxes at the
Manufacturer’s facility for each new design and/or purchased lot
as required by this specification. A Surveillance Plan will be
developed to include the specified witnessing/verification per
Section 4.2 and the following:

» Verify material requirements are met (e.g. — Min. 12 gauge
carbon steel, per ASTM A569, gasket per ASTM D10586, etc.)

¢ Verify that box surfaces, handles and lid are free of sharp
edges and burrs.

» Verify box fabrication dimension requirements are met.
» Verify fit up of lid to box.

o Verify primer and paint provide a uniform cover over the entire
box surface.

e Review Dry Fim Thickness Report and ensure coating
thickness requirements of the specification were met.

s Verify that box lid can be removed without the gasket material
adhering to the box rim. No damage shall occur to the lid, box,
rim, or gasket material during this procedure.
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The SSR shall conduct surveillances on five percent (5%) or a
minimum of 3, whichever is more, of boxes selected at random (by
the SSR). If defects that could affect the integrity or use of the
box are found, an additional ten percent (10%) of the boxes (lot)
shall be verified. If critical defects are detected in the additional
10%, one hundred percent (100%) of the lot shall be verified.

4.3.4 A report of the surveillance/inspection results shall be documented
and provided to the supplier with copies to the Buyer and WSRC
Cognizant Technical Function (CTF).

5.0 ATTACHMENTS

1. Low Level Waste Burial Box B-12 Box Sketch (1 Page)
Supplier Deviation Disposition Request (SDDR) — OSR No. 45-4 (2 Pages)
Engineering Document Requirements (EDR) — OSR No. 45-6 (2 Pages)
Engineering Documents Summary List — Repeat Order (1 Page)
Quality Verification Document Requirements (QVDR) — OSR No. 45-5 (2 Pages)

o s~ 0D
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APPENDIX D WSRC-TR-2001-00323

Low Level Waste B-12 & B-25 Box Specification
Procurement Specification No. C-SPP-G-00101, Revision 5
Page 1 of1

Attachment 1
LOW LEVEL WASTE BURIAL BOX
B-12 BOX SKETCH

GENERAL NOTES

1. THIS YELLOW/GRAY BOX IS TO BE USED FOR DISPOSAL OF SOLID
LOW LEVEL RADIOACTIVE WASTE AS DEFINED IN WAC 3.17.

2. SHEET METAL SHALL BE MINIMUM OF 12 GAGE CARBON STEEL,
ASTM -A569 U.O.S.

3.  DIMENSIONS SHOWN ARE INSIDE DIMENSIONS OF B-12 BOX.
HEIGHT FOR B-25 BOX IS 3’-11”, OTHER DIMENSIONS TO
REMAIN SAME FOR B25.(L=6"-0", W=3"-10").

4. DURING SHIPPING, LID TO BE SECURELY FASTENED TO BOX
USING NYLON CABLE TIES

5. THE BOX CLOSURE MECHANISM , LID LIFTING LUGS &
HANDLES SHALL NOT INTERFERE WITH BOX STACKING OR LID
CLOSURE/ PLACEMENT. FINAL CLOSURE MECHANISM DESIGN

IS TO BE APPROVED BY WSRC. THIS MECHANISM WILL BE
ONE OF THE CRITICAL ITEMS FOR REVIEW.
6.  MIN. WELD SIZE SHALL BE 3/ 32”.

V-CRIMP FOR WALL
REINFORCEMENT. IF REQUIRED.

STENCIL IN FOLLOWING INFORMATION

=114 IN 1”” MINIMUM LETTERS BOTH LONG

l SIDES OF BOX.
EMPTY WT. _(Vendor Supply) LBS*
*+- 1/ 47 VOLUME (Vendor Supplyy CU.FT
(TYP.) PAY LOAD —(Blank) LBS
BOX SUPPORT LEGS TOTAL LOAD (Blank) LBS
WITH DRAIN HOLE IN
LATE (TYP) *AVG. OF 5 EMPTY BOXES

o 1
B 12 BOX
B-25 BOX (SEE NOTE 3) Emboss the following on a steel tag (ref section 3.9):

Purchase Order Number
Sequential Number for the Packaging
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OSR 45-4# (Rev 3-29-2000)
Stares: 26-19104.00

APPENDIX D

Note

1. Complstion instructions attached.

2. items 1-19 below to be completed by Supplier.
3. *lems WSRC entries only.

WSRC-TR-2001-00323

Supplier Deviation
Disposition Request

4.
5.
8.

Attachment N
Spec
Revision No.

Page 1. of

Aftach additional information whenever necessary.
WSRC must be notified within 5 days after detection of deviation.
A copy of the completed SDDR form shall be included by the Supplier in the

0. 2
C-SPP-G-00101
-5
2

Quality Verification Data Package for each item to which this SDDR applies.

For Supplier Use For WSRC Use
Supplier SDDR No. Date Submitted WSRC SDDR Ne. | Project No. Date Received
1. Supplier Name Address City/State Zip 2. Supplier's Order No.
2.1 WSRC Spec No. 3. Supplier's Part No, 4. Suppliers Part Name 5. Deviation Detected {Date) | Method
6. All Previous SDDRS (No./Date) 7. WSRC PO No./Rev No. 8. WSRC Buyer 9. WSRC Part No.
10. WSRC Part Name 11. WSRC SSR Notified (Date) Method 12, WSRC Eng Notified (Date) | Methed

13.

Deviation Description {Altach exira sheets, photographs, sketches, etc., as necessary, and identify quantity and serial No.'s, as applicable.)

14. Suppliers Proposed Dispositicn

[JUse-As-Is

[JRepair

[J Modify WSRC Requirement

Supplier Completed

15. Cost Impact

16. Schedule Impact

17.

Proposed Disposition and Technical (plus cost/schedule if applicable) Justification (Attach extra sheets, sketches, etc., as necessary.)

. Associated Supplier Document Change(s)

19. Suppliers Authorized Representative (Name)

Date

Signature

Title

“20. SRS Eng Action

[JAccepted [’ bwg Change ] (wsRc
Rejected [ Spec/Req Change O wsRe
DCleng [J other Suppliers Affected_] Other
UlFoliow-Up [ Baseline Change

[JSupplier}
a Supplier)

Responsible Division

Equip Description
End Use

Functional Class

*21. USQ Document No.

*22, WSRC Disposition Statement Including Justification (Attach extra sheets, sketches, etc., as necessary)

Incorporation Required

WSRC

DocumentNo.(s)

WSRC Action Required

Yes [ No Yes [ No
*23. WSRC Acceptance/Printed Name/Signature
CTF/Disposition Originator Date CQF Date
VER/CHK Date P&MMD Date
MGR Date Other Date
24. Supplier Dats
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Back of
OSR 45-4A# {Rev 3-29-20003

WSRC-TR-2001-00323

AttachmentNo. 2

Spac C-8PP-G-00101
Revision No. 5 _
Page _ 2  of 2

Instructions
(Use Black Ink or Typewriter)

This form is to be used after Purchase Order Award by a supplier or
subtier supplier to

a) Notify WSRC when manufactured product or service does not
meet established contract requirements and to document the
supplier's proposed disposition, with their technical proposed
disposition, with their technical (and where appropriate, Cost/
Schedule) justification.

b) Notify WSRC when the supplier wants to propose changes to the
contract documents unanticipated at time of award.

c) Record WSRC disposition of the SDDR.

A daviation is any departure from the requirements of the procuring
documents, which the supplier has incorporated or propeses to incorpo-
rate in the completed itarn or service provided. Deviation disposition can
be classified as Use-As-Is or Repair.

Repair is defined as the process of restoring a nonconforming character-
istic to a condition such that the capability of an item to function reliably
and satety is unimpaired, even though that item stili may not conform to
the original requirement. Repair includes altsrnations to the properties to
the material through heat-treating, welding, metal deposition, chemical
processing, ete. The SDDR form is not required for cases where WSRC
has previously provided authorization to proceed, using an accepted
repair method for a specific type of repair. Records must be maintained
for each specific repair.

An WSRC Engineering action and disposition statement does not relieve
the supplier from responsibility for the accuracy, adequacy, or suitability
of the item or service being provided as defined in the procurement
documents, nor does it constitute waiver of the right to renegotiate the
terms of the procurement documents.

Block No. Entry information
1. Supplier's name and address — city, state, and zip code. List
same information for subtier suppliers if applicable.

2. Supplier's order number if one has been assigned.

2.1 WSRC Spec. No. if one has been assigned.

3. Supplier's Part Number as applicable from the drawings, catalog,

internal specification, etc.

Supplier's Part Name.

Date deviation detected and method used to detect deviation

(NDE, dimensicnal, check, visual, etc.)

List all previous SDDRs and their dates that have been submitted

for similar deviations requested on this purchase order.

WSRC Purchase Order Number and Revision Number.

WSRC Buyer Name.

WSRC Purchase Requisition (item, part, tag or cods) Number(s).

WSRC Part Name, if one has been assigned.

Date and method (Fax, letter, etc.) used to notify the WSRC

Supplier Surveillance Representative (SSR} whenever WSRC

Quality Surveiliance is applicable. If the Purchase Requisition

identified no requirements for Supplier Surveillance, enter "Not

Required."

12. Date and method (Fax, letter, efc.) used to notify WSRC
Engineering.

13. Describe the deviating characteristics and define the extent of the
out-of specification condition for each identified piece affected.
Identify the location of the deviation characteristic by print

o s

o

So0oN

14.
15.

16.

17.

18.

“20.

21.

*22.

*23.

24,

coordinates or specific location, as applicable. Attach reproduc-
ible quality extra sheets, sketches, photographs, efc., as neces-
sary. When proposing a change in sither supplier or WSRC
documents; describe the change; identify the documents
compietely including title or subject, date and revision; and where
appropriate, attach a copy of areas in question.

State proposed disposition.

Enter cost impact that would result from propesed changes and
which will be reflected in appropriate Procurement docurnents.
Enter delivery schedule impact that would result from proposed
changes.

Describe the proposed disposition and provide technical {and
where appropriate cost/schedule} justification for WSRC evalua-
tion. Attach reproducible quality copies whenever required. If the
deviation is correctable by repair, submit a detailed repair
procedure or reference the procedure previously submitted and
approved by WSRC for use in similar situations. Provide supplier
control number and procedure title. For documents, provide
suggested corrective wording, procedures, documents, etc.
Provide a copy of each SDDR attachment to the WSRC SSR at
the supplier's location.

Identify the nature of changes that may be needed on associated
supplier documents (drawings, specifications, procedures,
installation instructions, etc.).

Enter the name (typed or printed) and title of the supplier's
representative authorizing the disposition request and have
appropriate signature and date signed.

Check all applicable boxes to define the action required by WSRC
Engineering and include the appropriate equipment description,
end use, responsible division and functionat classification. Refer
to baseline change procedures for baseline changes.

USQ Document No. "Repair®, Modity WSRC Requirements* and
"Use-as-is" disposition for nuclear and nuclear support fagilities,
enter the applicable USQ Document Number (e.g. Unreviewed
Safety Question Screening, (USQS) and/or Unreviewed Safety
Quaestion Evaluation, (USQE), Categorical Exclusion document
number) utilized to document the review performed by a USQ -
Qualified Parson in accordance with 11Q, for afl non-nuclear
facilities, enter "N/A" for "Repair", "Use-as-is", "Rework", and
"Reject" Requirements” dispositions.

Provide appropriate justification for the WSRC action(s) indicated
in Block 20. When changes to drawings, specifications, requisi-
tions, or other WSRC documents are involved, each document
should be identified and the asscciated change briefly described.
It other suppliers are affected, indicate who they are and the
documents that initiated resolution of that involvement. "Other®
follow-up action (e.g., the need for additional WSRC calculations,
additional drawings or sketches, inspection by WSRC Engineering
representative, etc.) should also be identified here. If WSRC
action is required, so indicate.

Originator — Signature of Responsible Engineer.
Verifier/Checker — Signature of the Verifier/Checker Reviewing
the Engineering action and the date signed.

MGR — Signature of the WSRC Department Manager and the
date signed.

CQF — Signature of the Cognizant Quality Function Representa-
tive and the date signed.

P&MMD — Signature of the WSRC Procurement and Materials
Management Department representative acknowledging the
SDDR and the date signed. .

Signature of the supplier's inspector or other representative
authorized to verify that the accepted disposition was correctly
accomplished and the date signed. Not required for "use-as-is"
disposition.
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OSR 45-6B# (Rev 8-27-01) Attachment No. 3

Engineering Document Requirements 2o e —eeremm

Page_1 of 2

1. 2. 4. 6. 7.
Document |Specification 3. Permission to 5 Quantity Kind 8.
Category | Paragraph Document Proceed Required Submittal Required of

Number | Reference Description Yes No Schedule nit Final Copies Remarks

1.3 3.2 Box Fabrication Drawings X Prior to 1 1 HC
fabricaticn

13 3.2.4.1 | Closure Mechanism X Prior to 1 1 HC
Design fabrication

1.0 3.2.6.5 | Material Safety Data X Prior to 1 1 HC
Sheet - Paint fabrication

15.0 3.2.6.6 | Cleaning and Coating X Prior to 1 1 HC
Procedures fabrication

14.0 3.2.6.6 | Coating Repair Procedure X Prior to 1 1 HC
tabrication

25.0 3.4 Fabrication and X Prior to 1 1 HC
Inspection Procedures fabrication

20 3.4.33 | Weld Procedures X Prior to 1 1 HC
fabrication

12.0 3.4.3.3 | Weld Inspection X Prior to 1 1 HC
Procedures fabrication

25.0 3.4.5 Spare Parts and Related X Prior to 1 1 HC
Data for Ordering fabrication

6.0 3.5.2 Quality Assurance Manual X Prior to 1 1 HC
tabrication

24.0 4.25.1 | Weld Leak Test X Prior to 1 1 HC
Procedure fabrication

26.0 4261 Uniform Load Test X Ptior to 1 1 HC
Procedure fabrication

26.0 42.7.1 | Lid/Box Seal Test X Prior to 1 1 HC
Procedure fabrication
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OSR 45-6A4 (Rev 8-27-91) AttachmentNo. 3 _
RevisionNo. ____ &6
Engineering Document Requirements Form Spec/Req'n No,C-SPP-G-00101
. Page 2 of 2
Instructions
Purpose The Engineering Document Requirements (EDR) form is prepared by the originator, establishes a basis for actions required of a
Supplier and provides the schedule for the submittal of engineering documents by the Supplier.
Legend
Entry
No. Information Required
1 Document category number — see below.
2 Applicable specification number and appropriate paragraph.
3 Description corresponding to document category number.
4 Permission to praceed with fabrication or other specific processes is marked yes, if required.
5 List a milestone after award i.e., prior to fabrication, prior to test, prior to shipment, or with shipment that the listed document is to be submitted by Supplier.
6 Number of copies required for submittal.
7 Reproducible, Mylar, Vellum, etc.
8 Enter remarks when appropriate.
Document Category Number and Descriptions
1.0 Drawings
1.t  Outline Dimensions, Services, Foundations and Mounting Details — Drawings providing external envelope, including lugs, centerline(s), location and size
for electrical cable, conduit, fluid, and other service connections, isometrics and details related to foundations and mountings.
1.2 Assembly Drawings — Detailed drawings indicating sufficient information to facilitate assembly of the component parts of an equipment item.
1.3  Shop Detail Drawings — Drawings which provide sufficient detail o facilitate fabrication, manufacture, or installation. This includes pipe spool drawings,
internal piping and wiring details, cross-section details and structural and architectural details.
1.4  Wiring Diagrams — Drawings which show schematic diagram equipment, internal wiring diagrams, and interconinection wiring diagram for electrical items.
15  Control Logic Diagrams — Drawings which show paths which input signals must follow to accomplish the required responses.
16  Piping and Instrumentation Diagrams — Drawings which show piping system scheme and control elements.
2.0 Parts Lists and Costs — Sectional view with identified parts and recommended spare parts for one year's operation and specified with unit cost.
3.0 Complete WSRC Data Sheets — Information provided by Supplier on data sheets fumished by WSRC.
4.0 Instructions
41 Erection/Installation — Detailed written procedures, instructions, and drawings required to erect or install material or equipment.
42  Operations — Detailed written instructions describing how an item or system should be opeérated.
4.3  Maintenance — Detailed written instructions required to disassemble, reassemble and maintain items or systems in an operating condition.
4.4 Site Storage and Handling — Detailed written instructions, requirements and time peried for lubrication, rotation, heating, lifting or other handling
requirements to prevent damage or deterioration during storage and handling at jobsite. This includes shipping instruction for return.
5.0 Schedules: Engineering and Fabrication/Erection — Bar charts or critical path method diagram which detail the chronological sequence of activities, i.e.,
Engineering submittals, fabrication and shipment.
6.0 Quality Assurance Manual/Procedures — The document(s) which describe(s) the planned and systematic measures that are used to assure that structures,
systems, and components will meet the requirements of the procurement documents.
7.0 Seismic Data Reports — The analytical or test report which provides information and demonstrates suitability of material, component or system in relation to the
conditions imposed by the stated seismic criteria.
8.0 Analysis and Design Reports — The analytical data {stress, electrical loading, tluid dynamics, design verification reports, etc.) which demonstrate that an item
satisfies specified requirements.
9.0 Acoustic Data Reports — The noise, sound and other acoustic vibration data required by the procurement documents.
10.0 Samples
10.1 Typical Quality Verification Documents — A representative data package which will be submitied for the items fumished as required in the procurement
documents.
10.2 Typical Material Used — a representative example of the material to be used.
11.0 Material Descriptions — The technical data describing a material which a Supplier proposes to use. This usually applies to architectural items, e.g., metal siding,
decking, doors, paints, coatings..
12.0 Welding Procedures and Qualifications — The welding procedure, specification and supporting qualification records required for welding, hard facing, overlaying,
brazing and soldering.
15.0 Material Control Procedures — The procedures for controlling issuance, handling, storage and traceability of materials such as weld rod,
14.0 Repair Procedures — The procedures for controlling miaterial removal and replacement by welding, brazing, etc., subsequent thermal treatments, and final
acceptance inspection.
15.0 Cleaning and Coating Procedures — The procedures for removal of dirt, grease or other surface contamination, and preparation and application of protective
coatings.
16.0 Heat Treatment Procedures — The procedures for controlling temperature and time at temperature as a function of thickness, furnace atmosphere, cooling rate
and methods, etc.
19.0 UT — Ultrasonic Examination Procedures — Procedures for detecting discontinuities and inclusions in materials by the use of high frequency acoustic energy.
20.0 RT — Radiographic Examination Procedures — Procedures for detecting discontinuities and inclusions in materials by x-ray or gamma ray exposure of
photographic film.
21.0 MT — Magnetic Particle Examination Procedures — Procedures for detecting surface or near surface discontinuities in magnetic materials by the distortion of an
applied magnetic tield.
22.0 PT— Liquid Penetrant Examination Procedures — Procedures for detecting discontinuities in materials by the application of a penetrating liquid in conjunction
with suitable developing materials.
23.0 Eddy Current Examination Procedures — Procedures for detecting discontinuities in materials by distortion of an applied electromagnetic field.
24.0 Pressure Test — Hydro, Air, Leak, Bubble or Vacuurn Test Procedures — Procedures for performing hydrostatic or pneumatic structural integrity and leakage
tests.
25.0 Inspection Procedures — Organized process followed for the purpose of determining that specified requirements (dimensions, properties, peformance results,
etc.) are met.
26.0 Perf)ormance Test Procedures — Test performed to demonstrate that functional design and operational parameters are met.
26.1 © Mechanical Tests — e.g., pump performance, data, valve stroking, load, temperature rise, calibration, environmental, etc.
26.2 Electrical Tests — e.g., impulse, overload, continuity, voltage, temperature rise, calibration, saturation, loss, etc.
27.0 Protolype Test Reports — Reports of a test which is periormed on a standard or typical examination of equipment or item, and which is not required for each item
produced in order to substantiate the acceptability of equal items. This may include tests which result in damage 1o the item(s) tested.
28.0 Personnel Qualification Procedures — Procedures fer qualifying welders, inspectors and other special process personnel.
29.0 Supplier Shipping Preparation Procedures — Procedures used by a Supplier to prepare finished materials or equipment for shipment from its facility 1o the
jobsite,
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WSRC-TR-2001-00323

Low Level Waste B-12 & B-25 Box Specification
Procurement Specification No. C-SPP-G-00101, Revision 5
Page 1 of 1

Attachment 4

Engineering Documents Summary List — Repeat Order

WSRC Purchase Order Number:

Manufacturer (Company Namesaddress):

Specification Number:

Contact Name/Phone/Fax:

The following documents have not been changed/revised since their previous submittal under the listed
Purchase Order below:

SPEC
Paragraph | Document Title(As shown on EDR Rev/Eff, P.0. Under Which ‘Document’ was Submitted
Reference Form)/Number Date* and Approved by WSRC.

*Record “No Change” if document has no revision/effective date.

Authenticated By:

Verified By:

Supplier M.

+ R, ;
2 nepr ve

WSRC CTF
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OSR 45-5# (Rev 12-28-99)

WSRC-TR-2001-00323

Attachment No. 5

RevisionNo. 5 -
i ificati i Spec/Reqn No. C-SPP-G-00101
Quality Verification Document Requirements ™" "o ™%

1, 2 > 7
Document |Specification 3. 4. WIS;(;eZe]gﬁlpl DOC
Category | Paragraph Document SSR Check-In 6. Supplier

Number Reference Description Release Remarks Page Count
30.0 3244 Closure Instructions
15.0 3.2.6.7 Dy Film Thickness Report
30.0 3.44.2 Documentation of Sheli-Life Gasket Material
25.0 3.5.3 Fab/Dim. Inspection Reports
24.0 4.2.5.2 Weld Leak Test Report Each Box
26.0 4.2.6.2 Uniform Load Test Report
26.0 4.27.2 Lid/Box Seal Test Report
25.0 428 Weld Inspection Report Each Box
8. Supplier's Order No. 9. Supplier's Part 10. Supplier's Part Name 11. Quantity
12. PO No. 13. WSRC Line/Equip Tag or Cods No. |14. WSRC Part Name
15. Supplier's Conformance Statement
We certify that the work and required documents meet the requirements of the procuring documents.
Authorized Supplier Sighature Title Date
16. Source Surveiltance Representative at Suppliers Facility
Work was released based on satisfactory completion of quality surveillance and review of decumentation.
[T} with Authorized Deviations Noted in Column 6
No Deviations
Signature of SSR Date

17. Receiving [nspection at SRS

Signature of WSRC Inspector

This form and the quality verification documents referenced hereon have been received and their relationship to the hardware items verified.

Date
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l Back of Attachment No. 5 —
OSR 45-5# (Rev 12-28-99) Revision No.
Spec/Reg'n No. C- SEF_' G- QQ]Q]
Page__ 2 of 2 _

Quality Verification Document Requirements Form Instructions

Purpese The Quality Verification document Requirements (QVDR) is initiated by SRS and completed by the Supplier when providing quality
verification documents. The QVDR is a multipurpose form to

Transmit quality verification documents from the Supplier,
Provide evidence of SSR release of documentation and/or work, and
Provide evidence of an SRS inspection check of documentation recsived at SRS.

WSRC Entries
Supplier Entries
Entry No. information Required Entry No. Information Required
1 Enter Bocument Category Number — see below. 7 Enter number of pages of guality verification document
2 Enter Specification Number and Paragraph Reference. being submitted.
3 Enter Description corresponding to the Document Category 8 Entar information required.
Number. ] Enter information required.
4 SSR to initial upon item release. 10 Enter information required.
L] Enter "Remarks: as appropriate. 1 Enter the quantity of units covered by the documents
16 SSR and dates release. submitted. For each item on Entry No. 12 being released,
Eleld Entries provide a separate copy of this completed form and the
supporting quality verification documents.
Entry No. Information Required 12 Enter information required.
5 SRS inspector at the jobsite to complete check-in. 13 Enter information required.
17 The SRS Inspector will review the quality verification 14 Enter information required.
documentation package. If found satisfactory, he signs 15 Supplier — Signature of an employee authorized to sign
and dates the check-in statement. such documents.

Document Category Numbers and Descriptions

12.0 Welding Verification Reports — Reports of welding performed to include weld identification, and certification that qualified welding procedures
and welders were used,

13.0 Material Verification Reports — Reponts relative to material which confirm, substantiate or assure that an activity or condition has been
implemented in conformance with code and material specifications imposed by the procurement documents.

14.0 Major Repair Verification Reports — Reports may include weld repair locations {maps), material test reports for filler metal, pre- and post-weld
heat treatment records, NDE recerds, etc. The resolution of whether a repair is major or notis an SRS responsibility.

15.0 Cleaning and GCoating Verification Reports — Reports include a certification of visual examination for surface preparation, surtace profils,
materials, etc.; and also humidity data, temperature data and coating thickness data as required by the procurement documents.

16.0 Heat Treat Reports — Reports normally include furnace charts and similar records which identify and certify the item(s) treated, the procedure
used, furnace atmosphers, time at temperature, cooling rate, etc.

17.0 Materiaj Property Reports

17.1  MTR {Material Test Reports} — These reports include all chemical, physical, mechanical, and electrical property test data required by
the material specification and applicable codes. These are applicable to cement, concrete, metais, cable jacket materiafs, rebar, rebar
splices, etc.

17.2 mpact Test Data — Reports of Charpy or drop weight tests including specimen configuration, test temperature and fracture data.

17.3 Ferrite Data — Reports of the ferrite percentage for stainless stesl materials used, including castings and welding filler metals as
deposited.

17.4 Material Certificate of Conformance — Documents which certify conformance to the requirements of the applicable material specitication.

17.5 Electrical Property Reports — Reports of electrical characteristics, e.g., dielectric, impedance, resistance, flame tests, corona, etc.

180 Code Compliance — Verifying documents (such as data Forms U-1, M-2, State, etc.), which are prepared by the manufacturer or installer and
certified by the Authorized Cede Inspector.

19.0 UT — Ultrasonic Examination and Verification Reports — Examination results of certain characteristics of discontinuities and inclusions in
material by the use of high frequency acoustic energy.

20.0 RT — Radiographic Examination and Verification Reports — Examination results of certain characteristics of discontinuities and inclusions in
materials by x-ray or gamma-ray exposure of photographic film, including film itself,

21.0 MT — Magnetic Particle Examination and Verification Reports — Examination results of surface {or near surface) discontinuities in magnetic
materials by distortion of an applied magnetic field.

22.0 PT— Liquid Penstrant Examination and Verification Reports — Examination results of surface discontinuities in materials by application of a
penetrating liquid in cenjunction with suitable developing techniques.

23.0 Eddy Current Examination and Verification Reports — Examination results of discontinuities in materia) by distortion of an applied electromag-
netic field.

240 Pressure Test — Hydro, Air, Leak, Bubble or Vacuum Test and Verification Reports — Results of hydrastatic or pneumatic structural integrity
and leakage tests.

25.0 Inspection and Verification Reports — Documented findings resulting from an inspection.

26,0 Perlormance Test and Verification Reports — Reponts of Test Results
26.1 Mechanical Test, 8.q., pump, performance data, valve stroking, load, temperature rise, calibration, environmsnt, etc.

26.2 Electrical Tests, e.g., load, impulse, overload, continuity, voltage, temperature rise, calibration, saturation, loss, etc.

27.0 Prototype Test Report — Report of the test which is performed on a standard or typical example of equipment, material or item, and which is
not required for each item produced in order to substantiate the acceptability of equal items. This normally includes tests which may, or could
be expected to, resultin damage to the item(s) tested.

280 Certificate of Conformance—A document signed or otherwise authenticated by an authorized individual certifying the degree to which items or
services meet specified requirements. o
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